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DATA SUMMARY AND ANALYStS FOR BAT AND WATER 
QUALITY BASED EFFLUENT LIMITATIONS 

This document is a summary ofthe data evaluations that were performed for the purpose 
of determining the appropriate effluent limitations for Discharge 001 and Discharge 002 
for the renewal ofthe NPDES permit for the Molycorp mine at Questa New Mexico, NM 
0022306. The effluent data from the Discharge Monitoring Reports (DMRs) and recently 
conducted, but unrelated to the NPDES permit, remedial investigation (RI) studies were 
evaluated to determine if there was a technical basis for continuing to monitor all ofthe 
parameters in the previous permit. The data from the RI studies provided data on a 
number of additional parameters that were not limited in the previous permit. The data 
from the RI studies and the existing USGS data were evaluated to characterize the 
ambient stream concentrations above the discharge. These data allowed the calculation 
of a projected worst case in stream waste concentration (IWC) for each parameter and 
direct comparison ofthe IWC with the most stringent New Mexico stream standard (July 
2005). This comparison allows a-determination of whether a discharge causes, has a 
reasonable potential to cause, or contributes to an in stream excursion above the water 
quality standard. 

Reasonable Potential 

Arsenic, Copper, Lead, and Zinc 

The reasonable potential analysis, using conservative assumptions and the 2.14 multiplier 
(from the Region 6 IWC procedure) fOr the mean effluent values indicates that there is a 
substantial margin between the predicted worst case in stream waste concentration (Cd) 
and the most stringent water quality standard for these parameters. Monitoring for these 
parameters can be removed from the permit or reduced to quarterly. 

Mercury and Cyanide 

The monitoring demonstrates that mercury and cyanide were either absent or not present 
in detectable amounts. In this case, it is appropriate to depend on the certification ofthe 
permittee that these substances are not believed to be present. Monitoring for these 
parameters should be removed from the permit. 

Additional Trace Metals 

The reasonable potential analysis indicates that there is a substantial margin between the 
predicted worst case in stream waste concentration (Cd) and the most stringent water 
quality standard for antimony, barium, beryllium, chromium, cobalt, nickel, 
selenium, silver, thallium and vanadium. The data confirms that permit monitoring 
is unnecessary for these metals. 
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Best Available Treatment 

The existing concentration limits for flow, pH, Chemical Oxygen Demand, Total 
Suspended Solids, fluoride, iron, molybdenum, and manganese have effluent 
limitations that are not based on water quality standards. The effluent limitations for the 
parameters in this section are not water quality based effluent limitations (WQBELs). 
The effluent limitations are based on Best Available Treatment and are not calculated 
from stream standards, stream background concentrations, and stream flows and 
permitted capacities. Monitoring is required and is not dependent on the calculation of 
Reasonable Potential. There is new data on many of these parameters from both the plant 
discharge and from the special RI studies that have been performed. This data has been 
summarized, but has not been used to develop or evaluate effluent limitations. 

BAT effluent guidelines are established in the Clean Water Act as the principal national 
means to control the direct discharge of pollutants where state standards for parameters 
have not been implemented, or where economically available treatment technologies are 
available for an industrial subcategory. The uniform application of secondary treatment 
standards for BOD and TSS for municipal discharges is a good example of effluent 
guidelines that are applied nationwide. 

The mass limits for fluoride, molybdenum, and manganese are BAT limitations. The 
effluent limitations for these parameters were not evaluated at this time. The BAT based 
effluent limitations in the new permit are expected to be the same as the existing 
permit. (A reevaluation of the basis for the old BAT limits may be appropriate, in 
some cases.) 

Mass limits for Total Suspended Solids, Chemical Oxygen Demand, and total iron have 
little meaning since most ofthe concentration values are "less than" values that are far 
below the concentration limits and the calculation of a mass loading for these parameters 
is a frmction of the "less than" value used in the calculation. Reporting these mass 
values has little value and the requirement to calculate and report should be 
removed from the permit. 

p H (Outfall 002) 

• The range ofpH values for this discharge was 7.0 to 7.8. 
• The median monthly low pH value was 7.28. The median monthly high pH value 

was 7.48. 

Conclusion: The pH is well characterized. The data set has over 200 
measurements, shows low variability, and has no outliers that are close to levels 
of regulatory concern. 
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TOTAL SUSPENDED SOLIDS (TSS) Concentration (Outfall 002) 

• The maximum TSS value for the 50 month period was 7.2 mg/L, and was the only 
detected measurement. 

• The absolute range of TSS values for this discharge could be estimated to be 
between 2 to 7.2 mg/L. 

Conclusion: The TSS concentration is well characterized. The data set has a 
median of "less than" 4 mg/L and has no outliers that are close to the BAT levels 
of regulatory concem - 30 mg/L. 

CHEMICAL OXYGEN DEMAND (COD) concentration (Outfall 002) 

• TherangeofCOD values for this discharge could be estimated to be between 5 
to 25 mg/L. 

Conclusion: The COD concentration is well characterized. The data set has a 
median of "less than" lOmg/L and has no outliers that are close to the levels of 
regulatory concern - 90 mg/L. 

FLUORIDE concentrations (OutfaU 002) 

The existing effluent limitations are based on Best Available Treatment or Best 
Professional Judgment and are not calculated from stream standards, stream background 
concentrations, and stream flows and permitted capacities. Monitoring is required and is 
not used in the calculation of Reasonable Potential. 

DMR data 

• The range of fluoride values for the 50 month period was 0.94 - 2.0 mg/L. 
• The variability is low. The coefficient of variation is 16.0 %. 

Conclusion: The fluoride concentration is well characterized. The measured 
and predicted outliers are below the BPJ regulatory level of concem - 3.0 mg/L. 

FLUORIDE Mass (Outfall 002) 

• The range of fluoride mass values for this discharge was approximately 3.4 to 9.9 
pounds per day. 

• The variability is moderate. The coefficient of variation is 18.6%. 

Conclusion: The fluoride mass is well characterized. The data set has one value 
above the level of regulatory concern, 8.75 lb/day, which may be an outlier. 
There is reasonable potential for fluoride mass to exceed the existing effluent 
limitation. 
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MANGANESE Concentration (Outfall 002) 

DMR Data 

• The range of manganese values for the DMR data set was 0.46 to 1.3 mg/L. 
• The variability is moderate. The coefficient of variation is 25.6%. 

RI Data Set 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The range of manganese values for the RI data set was 0.46 to 0.73 mg/L. 
• The mean manganese concentration for the RI data set is 0.61 mg/L. 

Conclusion: The manganese concentration is well characterized. The data 
shows moderate variability, and has no outliers that are greater than the BAT 
level of regulatory concem, l.S mg/L. The mean was characterized in two 
separate data sets in the 0.61 to 0.67 range. 

MANGANESE Mass (OUTFALL 002) 

• The range of manganese mass values for this data set was 1.6 to 4.1 #/day. 
• The variability is moderate. The coefficient of variation is 22.6%. 

Conclusion: The manganese mass is well characterized. The data set has no 
values above the level of regulatory concern, 4.38 #/day. There are several 
values within two standard deviations of the standard, suggesting that the value 
of 4.1 #/day is not an outlier. Treatment modifications were performed to 
reduce the manganese mass. 

MOLYBDENUM Concentration (Outfall 002) 

DMR Data 

• The range of molybdenum values for this discharge was approximately 1.1 to 1.8 
mg/L. 

• The variability is low. The coefficient of variation is 13.1%. 
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RI Data Set 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The range of molybdenum values for the RI data set was 1.1 to 1.4 mg/L. 
• The mean molybdenum concentration for the RI data set is 1.2 mg/L. 

Conclusion: The molybdenum concentration is well characterized. The mean 
was characterized in two separate data sets in the 1.2 to 1.37 range. The data 
shows low variability, and has no outliers that are close to the levels of 
regulatory concern - 5.03 mg/L. There is no reasonable potential for 
molybdenum concentration to exceed the existing BAT/BPJ efiluent limitation. 

MOLYBDENUM Mass (Outfall 002) 

DMR data set 

• The range of molybdenum mass values for this discharge was 4.3 to 7.2 #/day. 
• The variability is low. The coefficient of variation is 13.5%. 

Conclusion: The molybdenum mass is well characterized. The data set has no 
values close to the level of regulatory concem, - 14.7 # per day. There is no 
reasonable potential for molybdenum mass to exceed the existing BAT efiluent 
limitation. 

IRON TOTAL Concentration (Outfall 002) 

DMR data 

• The range of iron values for this data set could be estimated to be between 50 and 
280 ug/L. 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and 
Outfall 002 Pipe. Only two values were measured in this data set. 

• The range total iron values for was 25 to 170 ug/L. 

Conclusion: The iron (total) concentration is well characterized. The data set 
has a median of "less than" 100 fig/L and has no outliers that are close to the 
levels of regulatory concern - 600 fig/L. 
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IRON, TOTAL, (Iron) Mass (Outfall 002) 

• The range of iron mass values for this discharge could be estimated to be 0.2 to 
1.38#/day 

Conclusion: The iron (total) mass is well characterized. The data set has over 
50 measurements. The data set has a median of 0.43 #/day based on 
calculations using 100 ^g/L as the concentration and has no outliers that are 
close to the levels of regulatory concern, 1.75 #/day. 

Water Quality Based Effluent Limitations 

There is additional data that has been generated on a number of parameters since the last 
permit for this discharge was issued. The new data includes the plant discharge data on 
seven metals and cyanide that have been generated monthly as a Discharge Monitoring 
Report (DMR) requirement, plant discharge data on twenty two metals on grab samples 
taken from the grab samples of 002, and data from the Red River at numerous sites in 
three discrete segments of the river (RI data). These data were summarized and 
discussed in the Data Analysis and Discussion document. Spreadsheets of the raw data 
and spreadsheets with parameters of interest extracted and summarized are included in 
the data package. 

The data for these parameters were evaluated using the procedures for determining the 
potential to exceed numeric criteria, given in the Region VI Implementation Guidance for 
State of New Mexico Standards for Interstate and Intrastate Streams. This procedure 
uses ambient concentrations of the receiving body and the historical effluent data, along 
with the statistically based low flow and plant permitted capacities to calculate an 
estimate of the worst case in stream waste concentration (IWC) that is likely to occur. 
This worst case IWC value is then compared to the most restrictive stream standard that 
would apply to the receiving stream to determine if there is a reasonable potential for the 
discharge to cause or contribute to the exceedance of this stream standard. The additional 
data allows that comparison to be made. 

The following tables summarize this analysis. 
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Table 1 
Reasonable Potential Spreadsheet - Discharge 002 

F = Fraction of stream allowed for mixing 
Ca = Ambient stream concentration (dissolved) above the discharge. Values are arithmetic or geometric means. 
Qe = \NWTP design flow 4.30 MGD for 001 plus .746 MGD 
Cp = Average effluent concentration for WWTP. Values are total metals. 
Ce = Estimated 95th percentile effluent concentration 
Cd = Cd is a worst case IWC calculation using the 2.14 multiplier for Cp 
WQCt = Total water quality standard 
C/Ct = Fraction oftotal metal that is dissolved. Values in table from previous pemiit calculation. 
WQCd = Dissolved water quality standard 
Hardness based metals are based on a hardness of 127 mg/L as CaC03 

Existing Permit Parameters that have effluent limitations that are based on Water Quality Standards 
Parameter 

Arsenic 

Cadmium* 

Cadmium 

Copper 

Lead 

Zinc 

Molybdenum** 

Aluminum 

F -
MZ adj 

Qa 
4Q3 
mgd 

4.58 
4.58 

4.58 

4.58 

4.58 

4.58 

4.58 

4.58 

Ca 
Ambient 

ug/L 
0.43 

0.33 

0.33 

2.5 

0.35 

15 

46 

166 

Qe 
Max Flow 

mgd 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

Cp 
mean 
Mg/L 

0.5 

0.6 

0.6 

2.5 

0.35 

15 

1400 

100 

Ce 
95th%tile 

Mg/L 
1.07 

1.28 

1.28 

5.35 

0.75 

32.10 

2996 

214 

Cd 
(IWC) 
Mg/L 
0.47 
0.39 
0.39 
2.68 
0.37 

16 

230 
169 

WQCt 
Total 
Mg/L 

4.4 
0.29 
2.67 
31.8 
17.7 

501.7 

1000.0 
750.0 

C/Ct 

0.528 

1 

1 

0.346 

0.184 

0.286 

1 

1 

WQCd 
Dissolved 

Mg/L 
2.3 

0.29 

2.67 

10.99 

3.26 

143.5 

1000 

750 

*The dissolved water quality standard for cadmium is based on the equations given in State of New Mexico 
Standards for Interstate and Intrastate Surface Waters as amended July 17, 2005: 
**Molybdenum is limited by BAT 
***The recommendation is to set the permit limit based on the acute aluminum water quality standard. 
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Table 2 

Additional parameters to evaluate effluent limits based on Water Quality Standards 002 

Parameter 

Antimony 

Barium 

Beryllium 

Boron 

Chromium 

Cobalt 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

F Qa 
MZ adj 4Q3 

mgd 

1 4.58 
., 4.58 

., 4.58 

., 4.58 

1 4.58 

., 4.58 

., 4.58 

., 4.58 

1 4.58 

., 4.58 

1 4.58 

Ca 
Ambient 

Mg/L 
0.5 

37 

0.2 

12 

1 

3 

10.3 

0.75 

0.2 

0.1 

0.3 

Qe 
Max Flow 

mgd 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

Cp 
Median* 

Mg/L 
1.0 

29.0 

0.3 

31.0 

1.5 

2.5 

3.0 

1.5 

0.2 

0.2 

1.6 

Ce 
95th%tile 

Mg/L 
2.14 

62.06 

0.64 

66.34 

3.21 

5.35 

6.42 

3.21 

0.43 

0.43 

3.42 

Cd 
(IWC) 
Mg/L 
0.60 

38.6 

0.23 

15.4 

1.14 

3.1 

10 

0.9 

0.21 

0.12 

0.49 

WQCt C/Ct 
Total 
Mg/L 

5.6 

2000 

4.0 

750 

90.1 

50.0 

63.7 

5.0 

5.0 

1.7 

100 

WQCd 
Dissolved 

Mg/L 
t 5.6 

1 2000 

I 4 

1 750 

1 90.1 

1 50 

1 63.7 

1 5 

1 4.95 

1 1.7 

1 100 

Due to the large number of non detect values, the median value was used instead ofthe mean values for most parameters. 
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Table 3 

Reasonable Potential Spreadsheet - Discharges 001 and 002 Combined 
F = Fraction of stream allowed for mixing 
Qa = Critical low flow at discharge point - 4Q3 7.05 cfs - 4.58 MGD 
Ca = Ambient stream concentration (dissolved) above the discharge. Values are arithmetic or geometric means. 
Qe = WWTP design flow 4.30 MGD for 001 plus .746 MGD for 002 
Cp = Average effluent concentration for WWTP. Values are total metals. 
Ce = Estimated 95th percentile effluent concentration 
Cd = Cd is a worst case IWC calculation using the 2.14 multiplier for Cp 
WQCt = Total water quality standard 
C/Ct = Fraction oftotal metal that is dissolved. Values in table from previous pemiit calculation. 
WQCd = Dissolved water quality standard 
Hardness based metals are based on a hardness of 127 mg/L as CaC03 
Exist ing Permit Parameters that have effluent l imitations that are based on Water Quality Standards 

Parameter 

Arsenic 
Cadmium* 
Cadmium -
Copper 
Lead 

Zinc 
Molybdenum** 
Aluminum 

F 
MZadj 

*The dissolved water quality 

Qa 
4Q3 
mgd 
4.58 
4.58 
4.58 
4.58 

4.58 
4.58 

4.58 
4.58 

Ca 
Ambient 

Mg/L 
0.43 
0.33 
0.33 
2.5 

0.35 

15 
46 

166 

Qe 
Max Flow 

mgd 
5.05 
5.05 

5.05 
5.05 
5.05 

5.05 
5.05 
5.05 

standard for cadmium is based on 

Cp 
mean 
Mg/L 

0.5 
0.6 

-0.6 
2.5 

0.35 

, 15 
1400 
100 

Ce 
95th%tile 

Mg/L 
1.07 
1.28 

1.28 
5.35 
0.75 

32.10 
2996 
214 

the equations given in 

Cd 
(IWC) 
pg/L 
0.77 
0.83 
0.83 
3.99 

0.56 

24 
1592 

191 

WQCt C/Ct 
Total 
Mg/L 

4.4 0.528 
0.29 1 

2.67 1 

31.8 0.346 

17.7 0.184 

501.7 0.286 
1000 1 

750.0 1 
State of New Mexico 

WQCd 
Dissolved 

Mg/L 
2.3 

0.29 

2.67 
10.99 

3.26 

143.5 
1000 
750 

New 

Old 

Inigation 
Acute 

Standards for Interstate and Intrastate Surface Waters as amended July 17,2005. 
**Molybdenum is limited by BAT 
***The recommendation is to set the pennit limit based on the acute aluminum water quality standard. 
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Table 4 

Additional parameters to evaluate effluent limits based on Water Quality Standards 001 and 002 

Parameter F Qa 
MZadj 4Q3 

Antimony 

Barium 

Beryllium 

Boron 

Chromium 

Cobalt 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

mgd 

1 4.58 
, 4.58 

[ 4.58 

[ 4.58 

4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

4.58 

Ca 
Ambient 

Mg/L 

0.5 

37 

0.2 

12 

1 

3 

10.3 

0.75 

0.2 

0.1 

0.3 

Qe 
Max Flow 

Mgd 

5.046 
5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

Cp 
Median* 

Mg/L 

1.0 

29.0 

0.3 

31.0 

1.5 

2.5 

3.0 

1.5 

0.2 

0.2 

1.6 

Ce 
95th%tile 

Mg/L 

2.14 

62.06 

0.64 

66.34 

3.21 

5.35 

6.42 

3.21 

0.43 

0.43 

3.42 

Cd 
(IWC) 
Mg/L 

1.36 

50.1 

0.43 

40.5 

2.16 

4.2 

8 

2.0 

0.32 

0.27 

1.94 

WQCt C/Ct 
Total 
Mg/L 

5.6 

2000 

4.0 

750 

90.1 

50.0 

63.7 

5.0 

5.0 

1.7 

100 

WQCd 
Dissolved 

Mg/L 

1 5.6 

1 2000 

1 4 

1 750 

1 90.1 

1 50 

1 63.7 

1 5 

1 4.95 

1 1.7 

100 

Due to the large number of non detect values, the median value was used instead ofthe mean values for most parameters. 
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Effluent Limitations for Discharge 002 

The State of New Mexico Standards for Interstate and Intrastate Surface Waters, 20.6.4 
NMAC, as amended through July 17, 2005 was used as the source ofthe water quality 
standards that were compared with the worst case IWC (Cd in the above tables). These 
water quality standards may not have been approved by EPA Region VI. 

Cadmium was the only parameter that demonstrated a reasonable potential to cause or 
contribute to an exceedance of a water quality standard. The July 17, 2005 standards 
used a new equation for calculating the hardness based cadmium standard. Based on this 
calculation, the ambient upstream concentration exceeds the new cadmium stream 
standard. If the new cadmium standard is correct, this segment will need to be evaluated 
for a TMDL or a site specific standard. 

The evaluation used the acute standard for dissolved aluminum of 750 ^ig/L instead ofthe 
chronic standard of 87 ug/L. The stream data clearly indicates that the ambient 
aluminum concentrations upstream of the discharge substantially exceed the chronic 
dissolved aluminum standard of 87 ug/L. The chronic aluminum standard is currently 
under evaluation in other states and EPA regions. Our recommendation is to base the 
effluent limitation on the acute standard of 750 )ig/L until the standards can be re­
evaluated or a site specific standard can be developed. 

Effluent Limi ta t ions for 001 and 002 Combined 

There was no discharge from Discharge 001 during the permitting period, there was no 
new data on the quality of the discharge. For the reasonable potential analysis, it was 
assumed that the effluent concentrations of 001 would be equal to the concentrations of 
002. 

There was one additional parameter that demonstrated reasonable potential when the 
combined impact of 001 and 002 was evaluated. The analysis indicated that there was 
reasonable potential for the combined discharge to cause or contribute to an exceedance 
ofthe molybdenum stream standard for irrigation of 1.0 mg/L. 

The water quality based effluent limitation was calculated for the combined discharge 

Cp - Dally Max Monthy 
Parameter Qa F Ca Qe Cs Concentration Average 
Molybdenum 4.58 1 46 5.046 1000 1866 1244 

Where: 

Qa = Critical low flow at discharge point - 4Q3 4.58 MGD 001 002 
F = Fraction of stream allowed for mixing 
Ca = Ambient stream concentration 
Qe = WWTP design f low-001 plus 002 4.3 MGD 0.746 MGD 
Cs = Water quality standard for inigation 1000 pg/L 
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In previous permits, different limits have been set for the two discharges. The 30 day 
average effluent limitation for molybdenum for Discharge 002 (flow = 0.746 MGD) was 
set at 3.3 mg/L. Since the monthly average effluent limitation for the combined flow 
from 001 and 002 has been calculated, the flow and the effluent limitation for 002 is 
known the monthly average effluent limitation for Discharge 001 can be calculated using 
the mixing equation. 

Monthly Average Limit for 001 = (1244 x 5.046^-G300 x .746̂ ) = 887 pg/L 
4.3 MGD 

A calculated monthly average effluent limitation for molybdenum for 001 of 0.9 mg/L is 
required to meet the water quality based standard for irrigation of 1.0 mg/L in the Red 
River, if a monthly average BAT limit of 3.3 mg/L is allocated to 002. This is consistent 
with past permitting practice and recognizes that discharge from 001 is infrequent 
(There was no discharge during the entire term ofthe previous permit). If discharge 001 
is to resume, the permit could be amended to assign a lower molybdenum effluent limit to 
002 and calculate a higher limit for molybdenum at 001. 

Parameters that could not be evaluated 

Cyanide and mercury were included in the DMR monitoring, and mercury was included 
in the RI monitoring of Discharge 002 and on the Red River sites. The detection limit of 
the methods used for these analyses was not low enough to determine if the water quality 
standard had been met. There is no reason to believe that mercury and cyanide is present 
in the discharge, and the monitoring that was performed verified that mercury and 
cyanide were not present in detectable concentrations. 

Monitoring Recommendations 

Best Available Treatment (BAT) Parameters 

BAT effluent guidelines are established in the Clean Water Act as the principal national 
means to control the direct discharge of pollutants where state standards for parameters 
have not been implemented, or where economically available treatment technologies are 
available for an industrial subcategory. The uniform application of secondary treatment 
standards for BOD and TSS for municipal discharges is a good example of effluent 
guidelines that are applied nationwide. 

Monitoring frequency, and concentration limits for flow, pH, Chemical Oxygen Demand, 
Total Suspended Solids, fluoride, iron, molybdenum, and manganese are BAT 
limitations. Mass limits for fluoride, molybdenum, and manganese are BAT limitations. 
The effluent limitations for these parameters were not evaluated at this time (a 
reevaluation ofthe basis for the old BAT limits may be appropriate, in some cases). 
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Mass limits for Total Suspended Solids, Chemical Oxygen Demand, and total iron have 
little meaning since most of the concentration values are "less than" values that are far 
below the concentration limits and the calculation of a mass loading for these parameters 
is a fimction ofthe "less than" value used in the calculation. 

Reporting these mass values has little value and the requirement to calculate 
and report should be removed from the permit. 

Aluminum 

The aluminum issue is not resolved. There is no reasonable potential if the acute 
standard of 750 pg/L for dissolved aluminum is applied. There is reasonable potential if 
the chronic standard of 87 |ig/L is applied. However, it is not clear whether the 
aluminum concentrations in 002 could consistently meet a 87 pg/L effluent limitation. 
The recommended approach is to set the effluent limitation based at the acute dissolved 
standard of 750 p g ^ with re-opener language pending resolution of the chronic 
aluminum standard issue. 

Monthly monitoring should be continued. The permit should specify that a 
method with a detection limit of at least 25 fig/L be used. 

Cadmium 

The July 15 amendments to the New Mexico standards lowered the stream standard for 
cadmium by almost a factor of ten (2.67 pg/L to 0.29 pg/L). This change moves this 
segment ofthe Red River from fiill attainment, with a large margin of safety to a situation 
where the upstream ambient values may be greater than the water quality standard. 
Detection limit was not a factor in determining compliance with a stream standard of 2.67 
pg/L. Detection limit problems with the existing data set make it difficult to determine if 
either the ambient cadmium concentrations or the effluent concentrations at 002 are 
above or below the new stream standard. 

Monthly monitoring should be continued. The permit should specify that a 
method with a detection limit of at least 0.05 iigfL be used. Effluent limitations 
should not be established until the ambient cadmium concentrations can be 
determined using more sensitive analytical techniques (if they are available.) 

Arsenic, Copper, Lead, and Zinc 

The reasonable potential analysis, using conservative assumptions and the 2.14 multiplier 
(from the Region 6 IWC procedure) for the mean effluent values indicates that there is a 
substantial margin between the predicted worst case in stream waste concentration (Cd) 
and the most stringent water quality standard for these parameters. The predicted worst 
case in stream waste concentrations are between eight and thirty times less than the 
stream standard. By observation there is no reasonable potential for the discharge to 
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cause or contribute to an exceedance ofthe stream standard for these parameters and a 
more formal Reasonable Potential analysis is unnecessary. 

Monitoring for these parameters can be removed from the permit or reduced 
to quarterly. 

Additional Trace Metals 

The RI data sets provided a good characterization of ambient conditions for a number of 
trace metals in the Red River immediately above the discharge and in discharge 002 
These data were subjected to the same IWC evaluation and comparison with stream 
standards procedure that was used for the permitted metals. 

The metals analyzed were: Antimony, barium, beryllium, chromium, cobalt, nickel, 
selenium, silver, thallium and vanadium. Again, the predicted worst case in stream waste 
concentrations are between eight and thirty times less than the stream standard for either 
the separate or combined discharges. By observation there is no reasonable potential for 
the discharge to cause or contribute to an exceedance of the stream standard for these 
parameters and a more formal Reasonable Potential analysis is urmecessary. 

The data confirms that permit monitoring is unnecessary for these metals. 

Mercury and Cyanide 

No usefial information was obtained from monitoring these two parameters. The 
detection limit limitations made it impossible to determine if these compounds were 
present or absent. The monitoring demonstrated that they were either absent or not 
present in detectable amounts. In this case, it is appropriate to depend on the certification 
ofthe permittee that these substances are not believed to be present. 

Monitoring for these parameters should be removed from the permit. 
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CRITICAL ANALYSIS of the EXISTING 
WATER-QUALITY DATABASE 

PERMIT RENEWAL APPLICATION FOR NM0022306 

There is additional effluent data that has been generated on a number of parameters since 
the last permit for this discharge was issued. The new effluent data includes the plant 
discharge data on seven metals and cyanide that have been generated monthly as a 
Discharge Monitoring Report (DMR) requirement and plant discharge data on 22 (twenty 
two) metals taken on RI samples from Outfall 002 and Outfall 002 pipe. 

Data on the Red River above discharge 002 - The previous permit relied on the USGS 
gage and limited water quality sampling on the Red River upstream of discharges 001 
and 002. The site is USGS 08265000 Red River near Questa, New Mexico, latitude 36° 
42'12", longitude 105° 34'04". The site is approximately 3.2 miles above discharge 
002, just west ofthe Questa Ranger station. The USGS site is upstream ofthe diversion 
for Eagle Rock Lake, a small off channel reservoir, the confluence with Cabresto Creek, 
and the discharge from the Town of Questa WWTP. The period of record is 1978 
through 1986. The sampling frequency is approximately monthly. 

There is additional, more recent data on the Red River in the reach just above discharges 
001 and 002 collected as part of remedial investigation (RI) studies unrelated to the 
NPDES permit. The RI data set includes five discrete sites in Surface Water Area 11. 
Surface Water Area 11 is downstream ofthe USGS site and Cabresto Creek confluence, 
and, as such, closer to Outfall 002. The period of record is September 2002 to September 
2003. The reach is described as Red River along Tailings Piles. 

These data sets have been analyzed to characterize the effluent concentrations for 
parameters that were monitored in the existing permit and to characterize the ambient 
stream concentration upstream of the discharge. 

FLOW-Outfall 002 

• Flow is measured daily. 
• The data is summarized on the DMR. The reported data include the monthly 

average and the maximum daily flow during the calendar month. Raw flow data 
was not analyzed 

• There is data for fifty months. 

Monthly Average Flows 

• There are 50 data points for Monthly Average 
• The average ofthe 50 monthly averages reported is .523 MGD. The range of 

monthly averages was 0.400 MGD to .655 MGD 
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• The average of monthly averages appears to be normally distributed with the 
mean and median in close agreement. 

• The monthly averages show little variability. Coefficient of variation is 12.6% 

Monthly Maximum Flow 

• The maximum flow for the 50 month period was 0.726 MGD. This flow is the 
maximum value recorded over a data set of approximately 1500 days. 

• The average of the 50 monthly maximums reported is .646 MGD. The range of 
..,..,, .monthly maximums was 0.464 MGD to .726 MGD 
• The average of monthly maximums appears to be normally distributed with the 

mean and median in close agreement. 
• The monthly maximums show little variability. Coefficient of variation is 12.8% 

Conclusion: The flow is well characterized. The data set has over 1500 
measurements, and shows low variability. The average monthly flow is about 
0.50 MGD, with maximum daily flows of about 0.75 MGD. 

River Data 

There is a USGS gage and water quality sampling site on the Red River upstream of 
discharges 001 and 002. The site is USGS 08265000 Red River near Questa, New 
Mexico. Latitude 36° 42'12", Longitude 105° 34'04". The site is approximately 3.2 
miles above discharge 002. The site is just south of SR-38 just west ofthe Questa Ranger 
station. It is upstream ofthe diversion for Eagle Rock Lakie, a small off channel reservoir, 
and the confluence with Cabresto Creek. The site is above the discharge from the Town 
of Questa WWTP. 

The period of record is 1978 through 1986 

River Flow 

The flow is measured when water quality samples are taken. There are continuous flow 
records for determining statistical low flows. This analysis is from the period of record 
and covers a wide range of flows over an eight year period. 

• There are 69 flow values in the data set 
• The range is from 5 cfs to 1100 cfs. 
• The flow values show strong seasonality, with the majority of high flow values in 

May and June and the low values from October through March. 
• The data is not normally distributed. The arithmetic mean (77 CFS) is 

significantly different than the median (24 cfs). 
• The geometric mean (32 cfs) and the median ( 24 cfs) are fairly close, which 

suggests that the data is lognormally distributed. 
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• The 2" percentile flow is 5 cfs. The 5* percentile flow is 7.1 cfs. This low flow 
range is consistent with the receiving stream critical low flow (4Q3) of 7.05 cfs. 

Conclusion: The range, seasonality and characteristic low flows are well 
characterized by this data set. 

Qa - River flow for developing WQBELS and RP will continue to be 7.05 CFS. 

p H (Outfall 002) 

• The frequency of pH measurement is weekly. 
• The data set includes 50 months or approximately 200 pH measurements. 
• The data is summarized on the DMR. The monthly minimum and the monthly 

maximum values are reported. 
• The minimum pH value for the 50 month period was 7.00 SU. This pH value is 

the minimum value recorded over a data set of approximately 200 measurements. 
• The maximum pH value for the 50 month period was 7.77 SU. This pH value is 

the maximum value recorded over a data set of approximately 200 measurements. 
• The range of pH values for this discharge was 7.0 to 7.8. 
• The median monthly low pH value was 7.28. The hiedian monthly high pH value 

was 7.48. 
• A characteristic pH range for this discharge is approximately 7.3 to 7.5. 

Conclusion: The pH is well characterized. The data set has over 200 
measurements, shows low variability, and has no outliers that are close to levels 
of regulatory concern. 

River pH 

• pH is measured when water quality samples are taken 
• The data set includes 63 pH measurements. 
• The minimum pH value for the data set was 3.8 SU. There were 2 pH values less 

than 6.0 in the data set. 
• The maximum pH value for the data set was 8.2 SU. There were six pH values 

equal or greater than 8.0 SU. 
• The range of pH values for this data set was approximately 3.8 to 8.2. 
• The median pH value was 7.5. (Since pH is a logarithmic fimction, median is a 

better indication of central tendency than arithmetic average.) 
• A characteristic pH range for this stream segment is 7.0 to 7.9 

Conclusion: The pH is well characterized. The data set has over 60 
measurements. The data contains low pH outliers that are not typical of stream 
pH data sets and are at levels that are of regulatory concern. 
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F L U O R I D E concentra t ions (Outfall 002;) 

The effluent limitations for fluoride are hot water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMR data 

• The frequency offluoride measurement is once per month. 
• The DMR data set includes 50 months or approximately 50 measurements. (On 

some occasions more than one sample was analyzed.) A value was measured for 
each ofthe 50 samples taken. There were no "non-detects" in this data set. This 
data set can be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum fluoride value for the 50 month period was 0.94 mg/L. This 
fluoride value is the minimum value recorded over a data set of approximately 50 
measurements. 

• The maximum fluoride value for the 50 month period was 2.0 mg/L. This 
fluoride value is the maximum value recorded over a data set of approximately 50 
measurements. 

• The range offluoride values for this discharge was 0.94 to 2.0 mg/L. 
• The data is normally distributed. There is close agreement between the median 

(1.40 mg/L) and the mean (1.43 mg/L). 
• The variability is low. The coefficient of variation is 16.0 %. 

Conclusion: The fluoride concentration is well characterized. The data set has 
over 50 measurements, and shows low variability. The data set has no outliers 
that are close to levels of regulatory concem. The measured and predicted 
outliers are below the BAT regulatory level of concem - 3.0 mg/L. 

F L U O R I D E Mass (Outfall 002) 

• The frequency offluoride measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. The mass 

values were calculated using the fluoride measurement and the corresponding 
flow from that day. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 
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• The minimum fluoride mass value for the 50 month period was 3.38 pounds per 
day. This fluoride value is the minimum mass value recorded over a data set of 
approximately 50 measurements. 

• The maximum fluoride mass value for the 50 month period was 9.84 pounds per 
day. This fluoride value is the maximum mass value recorded over a data set of 
approximately 50 measurements. 

• The range of fluoride mass values for this discharge was approximately 3.4 to 9.9 
pounds per day. 

• The data are normally distributed. There is close agreement between the median 
(5.99 mg/L) and the mean (6.16 mg/L). 

• The variability is moderate. The coefficient of variation is 18.6%. 

Conclusion: The fluoride mass is well characterized. The data set has over 50 
measurements. The data shows moderate variability. The data set has one value 
above the level of regulatory concern, 8.75 lb/day, which may be an outlier. 
There are five values within one standard deviation of 8.75 lb/day. There is 
reasonable potential for fluoride mass to exceed the existing effluent limitation. 

MANGANESE Concentration (Outfall 002) 

The effluent limitations for manganese are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMR Data 

• The frequency of manganese measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) A value was measured for each 
ofthe 50 samples taken. There were no "non-detects" in this data set. This data 
set can be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum manganese value for the 50 month period was 0.46 mg/L 
• The maximum manganese value for the 50 month period was 1.3 mg/L. 
• The range of manganese values for the DMR data set was 0.46 to 1.3 mg/L. 
• The data is normally distributed. There is close agreement between the median 

(0.68 mg/L) and the mean (0.72 mg/L). 
• The variability is moderate. The coefficient ofvariation is 25.6%. 
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RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The minimum manganese value for 12 samples was 0.46 mg/L. 
• The maximum manganese value for 12 samples was 0.74 mg/L. 
• The range of manganese values for the RI data set was 0.46 to 0.73 mg/L. 
• The mean manganese concentration for the RI data set is 0.61 mg/L. 

Conclusion: The manganese concentration is well characterized. The data set 
has over 60 measurements. The data shows moderate variability, and has no 
outliers that are greater than the levels of regulatory concern, 1.5 mg/L. The 
mean was characterized in two separate data sets in the 0.61 to 0.67 range. 
There are three values within two standard deviations of the effluent limit, 
suggesting that the value 1.3 mg/L is not an outlier. The New Mexico approach 
of estimating the 95^ percentile by multiplying the mean by 2.14 gives a value of 
1.43 mg/L which appears to be reasonable. 

MANGANESE Mass (OUTFALL 002) 

• The frequency ofmanganese measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. The mass 

values were calculated using the manganese measurement and the corresponding 
flow from that day. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum manganese mass value for the 50 month period was 1.6 #/day. 
• The maximum manganese mass value for the 50 month period was 4.12 #/day. . 
• The range of manganese mass values for this data set was 1.6 to 4.1 #/day. 
• The data appear normally distributed. There is reasonable agreement between the 

median (3.28 #/day) and the mean (3.20 #/day). 
• The variability is moderate. The coefficient ofvariation is 22.6%. 

Conclusion: The manganese mass is well characterized. The data set has over 
50 measurements. The data shows moderate variability. The data set has no 
values above the level of regulatory concern, 4.38 #/day. There are several values 
within two standard deviations of the standard, suggesting that the value of 4.1 
#/day is not an outlier. 

MOLYBDENUM Concentration (Outfall 002) 

The effluent limitations for molybdenum are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
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calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMR Data 

• The frequency ofmolybdenum measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) A value was measured for each 
of the 50 samples taken. There were no "non-detects" in this data set. This data 
set can be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum molybdenum value for the 50 month period was 1.10 mg/L. 
• The maximum molybdenum value for the 50 month period was 1.8 mg/L. 
• The absolute range of manganese values for this discharge was approximately 1.1 

to 1.8 mg/L. 
• The data is normally distributed. There is close agreement between the median 

(1.30 mg/L) and the mean (1.37 mg/L). 
• The variability is low. The coefficient ofvariation is 13.1%. 

RI Data Set 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The minimum molybdenum value for 12 samples was 1.1 mg/L. 
• The maximum molybdenum value for 12 samples was 1.4 mg/L. 
• The range ofmolybdenum values for the RI data set was 1.1 to 1.4 mg/L. 
• The mean molybdenum concentration for the RI data set is 1.2 mg/L. 

Conclusion: The molybdenum concentration is well characterized. The 
combined data sets have over 60 measurements. The mean was characterized in 
two separate data sets in the 1.2 to 1.37 range. The data shows low variability, 
and has no outliers that are close to the levels of regulatory concern - 5.03 mg/L. 
There are no values within three standard deviations of the effluent limit, 
suggesting that there is no reasonable potential for molybdenum concentration 
to exceed the existing BAT effluent limitation. 

MOLYBDENYM Mass (Outfall 002) 

DMR data set 

• The frequency ofmolybdenum measurement is once per month. 
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• The data set includes 50 months or approximately 50 measurements. The mass 
values were calculated using the molybdenum measurement and the 
corresponding flow from that day. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum molybdenum mass value for the 50 month period was 4.32 #/day. 
• The maximum molybdenum mass value for the 50 month period was 7.15 #/day. 

This molybdenum value is the maximum mass value recorded over a data set of 
approximately 35 measurements. 

• The absolute range of molybdenum mass values for this discharge was 
approximately 4.3 to 7.2 #/day. 

• The data is probably normally distributed. There is good agreement between the 
median (5.93 #/day) and the mean (5.75 #/day). 

• The variability is low. The coefficient ofvariation is 13.5%. 

Conclusion: The molybdenum mass is well characterized. The data set has 
over 50 measurements. The data shows low variability. The data set has no 
values close to the level of regulatory concern, - 14.7 # per day. There are no 
measurements within three standard deviations of the standard, suggesting that 
there is no reasonable potential for molybdenum mass to exceed the existing 
BAT effluent limitation. 

TOTAL SUSPENDED SOLIDS (TSS) Concentration (OutfaU 002) 

The effluent limitations for total suspended solids are not water quality based effluent 
limitations (WQBELs). The effluent limitations are based on Best Available Treatment 
and are not calculated from stream standards, stream background concentrations, and 
stream flows and permitted capacities. Monitoring is required and is not dependent on 
the calculation of Reasonable Potential. 

• The frequency of TSS measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only one value was measured in 
the 50 samples taken. There were 34 "non-detects" at a reporting limit of 4 mg/L 
in this data set. This data set cannot be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum TSS value for the 50 month period was somewhere between zero 
and 4 mg/L. 

• The maximum TSS value for the 50 month period was 7.2 mg/L, and the only 
detected measurement. This TSS value is the maximum value recorded over a 
data set of approximately 35 measurements. 

• The absolute range of TSS values for this discharge could be estimated to be 
between 2 to 7.2 mg/L. 
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• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The TSS concentration is well characterized. The data set has over 
50 measurements. The data set has a median of "less than" 4 mg/L and has no 
outliers that are close to the BAT levels of regulatory concern - 30 mg/L. The 
factor of 7 between the conservative estimate of the median and the effluent 
limitation demonstrates that there is no reasonable potential for the TSS 
concentration to exceed the existing effluent limitation. 

TOTAL SUSPENDED SOLIDS (TSS) Mass (Outfall 002) 

• The frequency of TSS measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only one value was measured in 
the 50samples taken. There were 34 "non detects" at a reporting limit of 4 mg/L 
in this data set. This data set cannot be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. A 
calculated mass value was reported, using by assuming the TSS concentrations for 
all "less than" were at the reporting limit of 4 mg/L. This is a conservative 
assumption. 

• The minimum TSS mass value for the 50 month period was somewhere between 
zero and 13.7 #/day. 

• The maximum TSS mass value for the 50 month period was 35.5 #/day. 
• The range of TSS mass values for this discharge could be estimated to be between 

10and36#/day 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The TSS mass is well characterized. The data set has over 50 
measurements. The data set has a median of 17 #/day based on calculations 
substituting 4 mg/L for the less than values in the concentration, and has no 
outliers that are close to the levels of regulatory concem - 87.6 #/day. The factor 
of 5 between the conservative estimate ofthe median and the effluent limitation 
demonstrates that there is no reasonable potential for the TSS mass to exceed 
the existing BAT effluent limitation. 

CHEMICAL OXYGEN DEMAND (COD) concentration (Outfall 002) 

The effluent limitations for chemical oxygen demand are not water quality based effluent 
limitations (WQBELs). The effluent limitations are based on Best Available Treatment 
and are not calculated from stream standards, stream background concentrations, and 
stream flows and permitted capacities. Monitoring is required and is not dependent on 
the calculation of Reasonable Potential. 
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• The frequency of COD measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only four values were measured 
in the 50 samples taken. There were 46 "non-detects" at a reporting limit of 10 
mg/L in this data set. This data set cannot be subjected to standard statistical 
analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum COD value for the 50 month period was somewhere between zero 
and 10 mg/L. 

• The maximum COD value for the 50 month period was 25 mg/L. 
• The range of COD values for this discharge could be estimated to be between 5 

to 25 mg/L. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The COD concentration is well characterized. The data set has 
over 50 measurements. The data set has a median of "less than" lOmg/L and 
has no outliers that are close to the levels of regulatory concern - 90 mg/L. 
The factor of almost 4 between the conservative estimate ofthe median and the 
effluent limitation demonstrates that there is no reasonable potential for the 
COD concentration to exceed the existing BAT effluent limitation. 

CHEMICAL OXYGEN DEMAND (COD) Mass (Outfall 001) 

• Thefrequency of COD measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only three values were measured 
in the 50 samples taken. There were 46 "non-detects" at a reporting limit of 10 
mg/L in this data set. This data set cannot be subjected to standard statistical 
analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. A 
calculated mass value was reported, using by assuming the COD concentrations 
for all "less than" were at the reporting limit of 10 mg/L. This is a conservative 
assumption. 

• The minimum COD mass value for the 50 month period was somewhere between 
zero and 34 pounds per day. 

• The maximum COD mass value for the 50 month period was 113.7 #/day. 
• The absolute range of COD mass values for this discharge could be estimated to 

be 20 to 114 pounds per day. 
• The data distribution cannot be determined. 
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• The variability cannot be determined. 

Conclusion: The COD mass is well characterized. The data set has over 50 
measurements. The data set has a median of 42 #/day based on calculations 
substituting 10 mg/L as the concentration and has no outliers that are close to 
the levels of BAT regulatory concern - 263 #/day. The factor of 6 between the 
conservative estimate of the median and the efiluent limitation demonstrates 
that there is no reasonable potential for the COD mass to exceed the existing 
effluent limitation. 

IRON TOTAL Concentration (Outfall 002) 

The effluent limitations for iron are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMR data 

• Thefrequency ofiron measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only five values were measured 
in 50 samples taken. There were 45 "non-detects" at a reporting limit of 100 pg/L 
in this data set. This data set caiinot be subjected to standard statistical analysis. 
The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum iron value for the 50 month period was somewhere between zero 
and 100 pg/L. 

• The maximum iron value for the 50 month period was 280 pg/L. 
• The range ofiron values for this data set could be estimated to be between 50 and 

280 pg/L. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. Only two values were measured in this data set. 

• The minimum total iron value for 12 samples was 25 pg/L. 
• The maximum total iron value for 12 samples was 170 pg/L. 
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Conclusion: The iron (total) concentration is well characterized. The data set 
has over 50 measurements. The data set has a median of "less than" 100 pg/L 
and has no outliers that are close to the levels of regulatory concem - 600 pg/L. 
The factor of almost 6 between the conservative estimate of the median and the 
efiluent limitation demonstrates that there is no reasonable potential for the 
iron, total concentration to exceed the existing efiluent limitation. 

IRON, TOTAL, (Iron) Mass (Outfall 002) 

• The frequency ofiron measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only five values were measured 
in the 50 samples taken. There were 45 "non detects" at a reporting limit of 100 
pg/L in this data set. This data set cannot be subjected to standard statistical 
analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. A 
calculated mass value was reported, by assuming the iron concentrations for all 
"less than" were at the reporting limit of lOOpg/L. This is a conservative 
assumption. 

• The minimum iron mass value for the 50 month period was somewhere between 
zero and 0.234 #/day. 

• The maximum iron mass value for the 50month period was 1.38 #/day. 
• The range of iron mass values for this discharge could be estimated to be 0.2 to 

1.38#/day 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The iron (total) mass is well characterized. The data set has over 
50 measurements. The data set has a median of 0.43 #/day based on calculations 
using 100 pg/L as the concentration and has no outliers that are close to the 
levels of regulatory concern, 1.75 #/day. The factor of 4 between the 
conservative estimate of the median and the efiluent limitation demonstrates 
that there is no reasonable potential for the iron, total mass to exceed the 
existing efiluent limitation. 

ALUMINUM, Total, Concentration (Outfall 002) 

Aluminum is a metal that can be regulated as a water quality based effluent limitation. 
However, in this case, the background aluminum concentrations measured upstream of 
the discharge are substantially greater than the concentration of the aluminum in the 
discharge. The background concentration of aluminum definitely exceeds the current 
stream standard. The concentration of aluminum in discharge 002 may have values that 
exceed the current stream standard. Aluminum is a candidate for a Total Maximum Daily 
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Load or a re evaluation of the stream standard.' Calculating a WQBEL using normal 
procedures has no real value. 

• The frequency of aluminum measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only one value was measured in 
50 samples taken. There were 49 "non-detects" at a reporting limit of 50 pg/L to 
100 pg/L in this data set. This data set cannot be subjected to standard statistical 
analysis. The data is summarized on the DMR. The monthly average and the 
monthly maximum values are reported. However since there is usually only one 
data point per month, the maximum value can be treated as a discrete data point. 

• The minimum aluminum value for the 50 month period was somewhere between 
zero and 50 pg/L. 

• The maximum aluminum value for the 50 month period was 120 pg/L. 
• The range of aluminum values for this data set could be estimated to be between 

30 to 120 pg/L. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. Only two values were measured in this data set. 

• The minimum total aluminum value for 12 samples was 35 pg/L. 
• The maximum total aluminum value for 12 samples was 200 pg/L. 
• There were 4 total aluminum values in the data set that were less than 35 pg/L. 

Conclusion: The characterization of the aluminum, total concentration is 
further complicated by the change of reporting limits during the reporting 
period from 100 pg/L to 50 pg/L and the low aluminum permit limit of 87 p.g/L. 
Without a reasonable estimate at the median concentration, it cannot be 
determined if the measured value of 120 pg/L is an outlier. The data cannot be 
used to calculate or to estimate if there is a reasonable potential for the 
aluminum concentrations to exceed the water quality based permit limitation of 
87 pg/L. 

Effiuent RI data 

Aluminum, total 

• There were 2 measured values out of 25 samples in this data set. 
• The range of measured values was 35 to 200 pg/L. 
• Ten values in the data set were less than 35 pg/L 
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River Data 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. The detection limits were lower for this data set than in the DMR data set. 

Aluminum, Dissolved 

• There were 13 measured values out of 25 samples in this data set. 
• The range of measured values was 65 to 150 pg/L. 
• The mean ofthe measured values was 106 pg/L 

TRACE METALS and CYANIDE 

DMR data 

The frequency of measurement for the following seven parameters is once per month. 
These parameters are candidates for water Quality based effluent limitations (WQBELs) 

The data set includes data from 50 months or approximately 50 measurements for each of 
the seven parameters. (On some occasions more than one sample was analyzed.) No 
values were measured in 50 samples taken. There were 50 "non-detects" in each data set. 
These data sets cannot be subjected to standard statistical analysis. However, the 
reporting limit for each parameter can be compared to the existing permit limit to 
determine the significance of the 50 "non-detected" values. 

The effluent limits are given as a range. Some of these parameters have a maximum 
daily value and a monthly average value. For months where only one sample is analyzed, 
the monthly average and the maximum daily value are the same, and in effect, the lower 
monthly average value becomes the daily maximum limit, by default. 

Parameter 

Cyanide 
Arsenic 
Cadmium 
Copper 
Lead 
Mercury 
Zinc 

Detected/Analyzed 

0/50 
0/50 
0/50 
0/50 
0/50 
0/50 
0/50 

Reporting Limit 

10 Mg/L 
5 Ug/L 

LO ng/L 
10 ug/L 
3 Ug/L 

0.200 Mg/L 
20 Ug/L 

Effluent Limits 

14-22 ug/L 
429-644 ug/L 
4.8-7.0 ug/L 
41-62 ug/L 

216-235 ug/L 
0.111-0.170 ug/L 

200-200 ug/L 
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Effluent RI Data 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. The detection limits were lower for this data set than in the DMR data set 

Arsenic 

• There were eight measured values out of 12 samples in this data set 
• Therangeofmeasured values was 0.36 to 0.61 pg/L. 
• All twelve values in the data set were less than 0.61 pg/L 

Cadmium 

• There was one measured value out of 12 samples in this data set. 
• The measured value was 0.20 pg/L. 
• All twelve values in the data set were less than 0.6 pg/L 

Copper 

• 

Lead 

Zinc 

• 

There were three measured values out of 12 samples in this data set 
The measured values were between 1.0 and 8.3 pg/L. 
Ten values in the data set were less than 2.5 pg/L 

There were two measured values out of 12 samples in this data set. 
The measured values were between 1.0 and 8.3 pg/L. 
Ten values in the data set were less than 2.5 pg/L. 

There were no measured values out bf 12 samples in this data set. 
Seven values in the data set were less than 15 pg/L. 

Arsenic, Cadmium, Copper, Lead and Zinc Concentrations for 002 

The 50 "non-detect" values for arsenic, cadmium, copper, lead and zinc are a factor of 
four to eighty times below the present effluent limitations. Fifty samples over a 50 month 
period should adequately characterize the maximum value in a data set. The magnitude 
ofthe difference between the maximum concentration, conservatively estimated to be at 
the Reporting Limit, and the present permit limit demonstrates that there is no reasonable 
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potential for any of these parameters to cause'or contribute to an exceedance of an 
effluent limitation. 

The smaller RI data set allows estimates of the median values for these parameters that 
may be used in the calculation of Reasonable Potential. The median from the RI data 
sets was compared with the New Mexico approach of substituting one half the detection 
limit in the calculation of an average value. 

Parameter 

Arsenic 
Cadmium 
Copper 
Lead 

Zinc 

One half the DL 

2.5 pg/L 
0.5 pg/L 
5 pg/L 

1.5 pg/L 
10 pg/L 

Values from RI data 

0.5 Ug/L 
0.6 Ug/L 
2.5 Ug/L 
0.35 ug/L 
15 ug/L 

Reason 

Median value from good data set 
Max value from good data set 
Median is < 2.5 pg/L 
Median is < 0.35 pg/L 

Median value is < 15 pg/L 

Conclusion: The effluent data indicates that the concentrations of all 
parameters except cadmium are well below the stream standard. The mean and 
median concentrations for cadmium cannot be calculated for the effluent 
because of the large number of non-detects in the RI data set, which has the 
lower detection limits of the two data sets. 

River Arsenic, Cadmium, Copper, Lead and Zinc Concentrations 

USGS Data 

There is a USGS gauge and water quality sampling site on the Red River just above 
discharges 001 and 002. The site is USGS 08265000 Red River near Questa, New 
Mexico. Latitude 36° 42'12", Longitude 105° 34'04". The site is approximately 3.2 
miles above discharge 002. The site is just south of SR-38 just west ofthe Questa Ranger 
station. The site is upstream of the diversion for Eagle Rock Lake, a small off channel 
reservoir, and the confluence with Cabresto Creek. The site is also above the discharge 
from the Town of Questa WWTP. The period of record is 1978 through 1986. The 
sampling frequency is approximately monthly. 

RIData 

The RI data set includes five discrete sites in Surface Water Area 11, which are 
downstream ofthe USGS site, and, as such, closer to Outfall 002. The period of record 
is September 2002 to September 2003. The reach is described as Red River Along 
Tailings Piles. 
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ARSENIC 

USGS 

The data set for arsenic is too small to characterize the ambient concentration of either 
the dissolved or total forms ofthe either metal. 

R I - S W A r e a l l 

Arsenic 

• There was one measured values out of 25 samples in this data set. 
• Themeasured value was 0.41 pg/L. 

• All twenty five values in the data set were less than 0.43 pg/L 

CADMIUM 

USGS 
The data set for total cadmium has more than 50 measurements, but a high percentage of 
the data (over 88%) are "non-detects". The concentration of total cadmium cannot be 
characterized statistically. The data indicate that the characteristic range for total cadmium 
is zero to 1.4 pg/L. The median is less than 1.0 pg/L. 

RI data - SW area 11 

• There were 25 measured values out of 25 samples in this data set. 
• The range was 0.2 to 0.56 pg/L 
• The mean of this data set was 0.34 pg/L 
• The geometric mean of this data set was 0.33 pg/L 

COPPER 

USGS - Dissolved Copper 

The dissolved copper data set is small (9 values) and has a high percentage of non-detects 
(more than 65%). Dissolved copper levels cannot be characterized by this data set. 

RI data - SW area 11 - Dissolved Copper 

• There were 22 measured values out of 25 samples in this data set. 
• Therange was 1.7to 14 pg/L 
• The mean of this data set was 4.9 pg/L 
• The geometric mean ofthis data set was 3.7 pg/L 
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LEAD 

USGS 

The data set for dissolved lead is too small to characterize the ambient concentration of 
either the dissolved or total forms ofthe either metal. 

R I - S W A r e a l l 

Lead 

• There were 8 measured values out of25 samples in this data set 
• Therangeofmeasured values was 0.7 to 1.4 pg/L. 
• Eighteen values in the data set were less than 0.2 (ig/L 

ZINC 

USGS - Total and Dissolved Zinc 

The data set includes data for both dissolved and total zinc. The total data set has few 
"less than values" and is subject to direct statistical analysis. The dissolved data set has a 
small percentage of "less than values" and statistical analysis is appropriate with the 
understanding that analysis of only the numerical values tends to overestimate the actual 
values for the calculated statistic by an indeterminate extent. The following discussion is 
based on the measured values in each data set. 

Statistic 
Count 
Minimum 
Maximum 
Absolute Range 
Characteristic range 
Mean 
Median 
Geometric Mean 
Substituted 
Geometric mean 

Total Zinc 
64 values out of 64 analyses 
50 pg/L 
4400 pg/L 
50-4400 pg/L 
50 - 700 pg/L 
236 pg/L 
130 pg/L 
146 pg/L 
146 pg/L 

Dissolved Zinc 
61 values out of 64 analyses 
10 pg/L 
2600 pg/L 
10-2600 pg/L 
10 - 400 pg/L 
138 pg/L 
60 pg/L 
71 pg/L 
63 pg/L 

RI data - SW area 11 - Dissolved Zinc 

• There were 22 measured values out of 25 samples in this data set. 
• The range was 13 to 120 pg/L 
• The mean ofthis data set was 52 pg/L 
• The geometric mean ofthis data set was 46 pg/L 
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Conclusion: The RI data set provides a good characterization of arsenic, lead, 
cadmium, copper and zinc in river samples. Arsenic and lead had a large 
number of non-detects, but the median and maximum values are both well below 
the stream standard. 

Cadmium, copper, and zinc had good data sets with few less than values and 
mean and geometric means can be calculated. Copper and zinc values are well 
below the stream standards. Cadmium has a mean of 0.34 pg/L and a geometric 
mean of 0.33 pg/L which is below the new stream standard for cadmium. 

Effluent Cyanide and Mercury 

The reporting limit for cyanide is only slightly lower than the most restrictive effluent 
limit of 14 pg/L. The actual cyanide concentration cannot be determined from the 
measurements performed. No statistical analysis can be performed on this data set. It 
can be concluded that the maximum value in the data set was somewhere between zero 
and 10 pg/L. The magnitude of the difference between the maximum concentration, 
conservatively estimated to be at the Reporting Limit and the present permit limit does 
not demonstrate that there is no reasonable potential for cyanide to cause or contribute to 
an exceedance of an effluent limitation. 

River Cyanide Concentrations 

USGS 

The data set for total cyanide has more than 35 measurements but a high percentage of 
the data (over 94%) are "non-detects". The concentration of total cyanide cannot be 
characterized statistically. The data indicate that the characteristic range for total cyanide 
is 0 to 10 pg/L. The median is less than 10 pg/L. The substituted geometric inean is 5.2 
pg/L. 

The substituted geometric mean can be calculated from the data sets using the New 
Mexico procedure, but the value will be completely dependent on the value used in the 
substitution for the non-detect values. The substituted geometric mean for total cyanide 
is 5.2 pg/L. Even though this geometric mean is statistically uncertain, the geometric 
mean for total cyanide is substantially lower than the stream standard. 

Effluent Mercury Concentrations 

The reporting limit for mercury (200 ng/L) is substantially higher than the most 
restrictive effluent limit of 1,10 ng/L. The actual mercury concentration cannot be 
determined from the measurements performed. No statistical analysis can be performed 
on this data set. All that can be concluded is that the maximum value for mercury in the 
data set was somewhere between zero and 200 ng/L. Compliance or non compliance 
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with the existing effluent limitations cannot be determined from the fifty measurements 
performed. 

River Mercury Concentrations 

The data sets for mercury are too small to characterize the ambient concentration. The 
detection limit is much higher than the stream standard. The data does not provide any 
indication of whether mercury is present or if the streeim standard is met. 

SUMMARY 

Parameters that have Effluent Limitations that are Determined by BAT 

Parameter 

Flow 
pH 
Fluoride 
Manganese, 
Dissolved 
Molybdenum 
Iron, Dissolved 

Representative Plant 
Concentration Range 

0.4 - 0.655 MGD 
7.0-7.8 SU 

0.94-2.0 mg/L 
0.46-1.3 mg/L 

1.1-1.8 mg/L 
.025 - .280 mg/L 

Representative Red River 
Concentration Range 

7.0-7.9 SU 
0.1-1.8 mg/L 
.12-.37 mg/L 

.001 - .053 mg/L 
0.17-.78 mg/L 

Reasonable Potential and WQBEL Parameters 

Parameter 

Arsenic 
Cadmium 
Copper 
Lead 
Zinc 
Zinc 

Plant Concentration 
For Determining 
Reasonable Potential 

0.5 pg/L 
0.6 pg/L 
2.5 pg/L 
0.35 pg/L 

15 ug/L 
15 pg/L 

Ambient Stream 
Concentration 

0.43 pg/L 
0.33 pg/L 
3.7 pg/L 
0.2 pg/L 
46 pg/L 
71 pg/L 

Basis for Stream 
Concentration 

Maximum RI data 
Greo Mean RI data 
Greo Mean RI data 
Maximum RI data 
Geo Mean RI data 
Geo Mean USGS 

These values come from RI data sets, DMR data, and the USGS. The DMR data is the 
best data set with fifty monthly values sampled recently. However, this data set does not 
include ambient stream data. The RI data sets are recent, have a moderate number of 
values, and have contemporaneous effluent and stream data. The USGS data is a large 
data set but the data is not recent. 
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Reasonable Potential and WQBEL Parameters 

Parameter 

Antimony 
Barium 
Beryllium 
Boron 
Chromium 
Cobalt 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

Plant Concentration 
For Determining 
Reasonable Potential 

<1.0pg/L 
29 pg/L 

<0.3 pg/L 
31 pg/L 
<1.5ug/L 
<2.5pg/L 
<3.0 pg/L 
<1.5 pg/L 
<0.2pg/L 
<0.2 pg/L 
<1.6 pg/L 

Ambient Stream 
Concentration 
Along Tailings 

<0.5 pg/L 
37 pg/L 

<0.2 pg/L 
0.2 pg/L 
<l pg/L 
<3pg/L 

<10.3 pg/L 
<0.75 pg/L 
<0.2pg/L 
<0.1 pg/L 
<0.3 pg/L 

Basis for Stream 
Concentration 

Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 

All ofthis data comes from RI data sets. In most cases the majority of data was below the 
detection limit. However, the median to 80th percentile value could be identified with 
certainty that 50 to 80 percent ofthe values were below the value selected. The actual 
median value is probably lower than the value in these tables. However, these values 
could be used to demonstrate unequivocally the relationship between the worst case IWC 
(using the Region 6 procedure) and the stream standard. 

Calculations used the following flow values: 

OOIA 
002 
Red River 

4.3 MGD 
0.746 MGD 
4.58 MGD (7.05 cfs) 

The 4Q3 was value not recalculated. Inspection indicated that the statistical low 
flow was probably in the 5 to 10 cfs range. Since there were few WQBELs there 
was little reason to revisit the 4Q3. 

Hardness 

The hardness value of 127 mg/L as CaCOa was used for calculation of hardness-
based metals limits. Inspection ofthe data set indicated that hardness at low flow 
was probably in the 140 to 150 mg/L range if hardness values were associated 
with low flows, as many states and EPA regions allow. Since there were few 
WQBELs there was little reason to revisit the hardness procedure. The hardness 
data set is not current. 

Data Analysis Summary 
for NM0022306 Renewal Page 21 



Dissolved Metals Summaries from Three Red River Data Sets 

Parameter 

Aluminum 
Barium 
Cadmium 
Copper 
Manganese 
Molybdenum 
Nickel 
Zinc 

1 
Range 

pg/1 

60 - 1700 
1-53 

10-360 

LJSGS 
Mean 

Pg/1 

531 
8.6 

94 

Geo 
mean 

pgA 

404 
5 3 

67 

RI Along Tailings 
Range 

pg/1 
65 - 150 
29-60 
.2-.56 
1.7 -14 

120 - 370 
3 -91 

6.4-18 
13 - 120 

Mean 

pg/1 
106 
37 
.34 
4.9 
250 
46 
10 
52 

Geo 
mean 

pg/1 
i i i l p ^ i i : 

37 
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RI along Mine 
Range 

pg/1 
49 - 630 
13-59 

0.13-0.75 
2.1-22 
58 - 570 
0.9-6.8 
3.2-35 
8.6-210 

Mean 

pg/1 
184 
34 
.4 
5 

222 
2 
13 
74 

Geo 
mean 

pgA 
166 
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J ? M I 6190 Lehman Drive, Suite loe 

White Paper - Aluminum 

Geochemistry of Aluminum 

Aluminum is a common element that is present in significant concentrations in most soils and 
sediments. Aluminum makes up about 8.3 % ofthe earth's crust by weight. Aluminum is the 
most common metal in the earth's crust (chemists consider silicon to be a non metal). In order of 
abundance, the metal composition of ihe earth's crust is: Aluminum - 8.3 %, Iron - 4.8 %, 
Calcium - 4.1 %„ Sodium-2.3%, Magnesium-1.9%. 

The most common form of aluminum in soils is the clay component of the soil structure. 
Chemically, clays like kaolin and bentonite, are a hydrated aluminum silicate, with a formula of 
Al203.2Si02.2 H2O. Clay has a sheet structure with a silicon dioxide tetrahedral layer alternating 
with an octahedral aluminum oxide (alumina) layer. Two extremely inert materials, silicon 
dioxide, and aluminum oxide are chemically bonded into a stable soil component. (The alternate 
layers are responsible for the lubricating qualities of clays like bentonite which is commonly 
used as a lubricant in drilling.) A pure clay material, like kaolin (a fine white clay that is the 
basic raw material for the ceramic industry) is approximately 24% aluminum. Most clays are in 
the 18 - 25% aluminum range. Clays are formed in nature by chemical weathering of feldspar 
and aluminum silicate rocks. Another well known clay material, is bentonite, which is a found 
as a hydrated silica mineral called montmorillanite, usually associated with volcanic ash. 
Bentonite includes other alkaline earth metals, such as calcium and magnesium m the chemical 
structure, but chemically it is primarily a hydrated aluminum silicate. 

Aluminum is a common component of soils and sediments in the grams per kilogram range, but 
is not generally found in water above the low micrograms per liter level. This is because the 
predominant form of aluminum is the compound aluminum oxide, AI2O3 and as a component of 
the clay minerals as aluminum silicates. Aluminum oxide is similar to silicon dioxide (sand), 
which is a hard, stable, insoluble compound (both are used commercially in sand paper). Neither 
aluminum nor silicon is found in appreciable concentrations in the dissolved form in water, even 
though the soils and sediments contain large quantities of both elements. The cation-anion 
balance, a standard method for checking the correctaess of water sample analysis (Standard 
Methods 1030 F) does not even mclude aluminum in the enumeration of cations. Dissolved 
aluminum is just not expected to be present in appreciable amounts in water samples, despite 
being an extremely common element in the environment 

The abundance of aluminum in soils and sediments and the insolubility of the predominant 
aluminum compounds, (aluminum silicates), are characteristics that account for die wide 
variation between the measurements of dissolved aluminum and total aluminum in water 
samples. The measured values oftotal aluminum in environmental samples, over time, typically 
show an extremely large variation in values. The range of total aluminum values in a natural 
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stream system can range from less than 10 micrograijis per liter to over 200,000 micrograms per 
liter. The range of dissolved aluminum values in the same systems are usually in the 10 to 400 
micrograms per liter range. The difference in the variability of measurements of the two forms 
ofthe metal indicate that the sediments are the primary source ofthe aluminum in the aluminum 
measurements on whole water samples. This is exactly what would be predicted given the 
geochemistry and abundance of aluminum in the environment The same pattem holds for total 
and dissolved iron, where iron oxides are a common component of soils and sediments. 
Dissolved iron in stream samples commonly is found in the 10 to 100 micrograms per liter range, 
while total iron values from the same streams vary from to 10 to 50,000 micrograms per liter. 
The other conclusion that can be drawn from the difference In variability Is that the 
presence of high concentrations of high aluminum content sediments is not a major factor 
in predicting the concentration of dissolved aluminum in the same sample. In fact, some of 
the variability in the dissolved aluminum measurements may be due to colloidal particles that 
pass the 0.45 micron pore size during the filtration step that differentiates the dissolved from the 
total form of the metal being analyzed (the crystal stmcture of the aluminum silicate results in 
the formation of small negatively charged particles with large surface area). 

There has been a legitimate discussion in the environmental community about the merits of 
basing environmental evaluations and effluent limitations of the total and dissolved form of the 
metal. Some of that debate has been resolved with the use, of the total/dissolved ratios and 
translator provisions that have been evolving. These discussions have merit when the metals 
concentrations in the sediment are low and there is a significant solubility of the metal 
compounds at equilibrium. These discussions do not apply well to aluminum and iron because 
both metals naturally are present in large concentrations in the form of compounds which have 
extremely low solubility. 

Data from Red River Sites 

Site specific data from sites on the Red River are consistent with the above discussion. There 
are significant quantities of aluminum In the Red River sediments. In 36 samples, taken 
from sites RR3 - RR6 (above the mine site), representing riffle, depositional, and composite 
sample types, the range oftotal aluminum concentrations was 2610 to 20,800 mg/kg, with an 
arithmetic average of 6626 mg/kg. 

The total aluminum concentrations in the Red River whole water samples were variable. In 17 
samples, taken from sites RR3 - RR6 and at Zwergle (above the mine site), the range of total 
aluminum concentrations was less than 11 to 3400 pg/L. The sampling was conducted in the 
months of March, July, September, and October which are low flow months. The range would 
probably have been broader with a data set that represented months with higher flows and the 
associated sediment loads. 

The dissolved aluminum concentrations in the Red River water samples were less variable. In 17 
samples, taken from sites RR3 - RR6 and at Zwergle (above the mine site), the range of 
dissolved aluminum concentrations was 3 to 260 pg/1. 

Permitting Issues 

The data clearly indicates that the total aluminum concentrations in the Red River above 
the mine area frequently exceed stream standards for total aluminum of 87 pg/1 (see 
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accompanying table). Over 82 percent of .the measured values are greater than the stream 
standard. Over 64 percent ofthe values exceed the stream standard by a factor of three or more. 
The geometric mean is estimated to be between 170 and 288 pg/1, depending on the substitution 
procedure used for handling the below detection limit values. 

Reference: Red River above Mine Site 

SITE ID 

RR-1 
RR-1 
RR-1 
RR-1 
RR-3 
RR-3 
RR-3 
RR-3 
RR-4 
RR-4 
RR-4 
RR-4 
RR-5 
RR-5 
RR-5 
RR-5 
RR-6 
RR-6 
RR-6 
RR-6 
RR-6A 
RR-6A 
RR-6A 
RR-6A 
RR-6V 
RR-6V 
Zwergle 
Zwergle 
Zwergle 
Zwergle 

SAMPLE.DATE 

04-Oct-02 
21-Mar-03 
16-Jul-03 
25-Sep-03 
03-Oct-02 
21-Mar-03 
16-Jul-03 
25-Sep-03 
04-Oct-02 
21-Mar-03 
16-Jul-03 
25-Sep-03 
03-Oct-02 
21-Mar-03 
16-JUI-03 
24-Sep-03 
04-Oct-02 
21-Mar-03 
16-Jul-03 
24-Sep-03 
04-Oct-02 
21-Mar-03 
15-JUI-03 
24-Sep-03 
16-Jul-03 
24-Sep-03 
07-Oct-02 
23-Mar-03 
16-JUI-03 
25-Sep-03 

Sample type 

Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 

Raw Data 
Total 
Aluminum 
mg/L 
0.042 
<0.43 
<0.071 
<0.051 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 
<0.89 
0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
<0.011 
0.11 
<0.067 
0.038 

Geometric 
Mean 

Substituted Values 
Below 
DL as 
DL 
0.042 

0.071 
0.051 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 

0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
0.011 
0.11 
0.067 
0.038 

0.288 

Below 
DL as 
1/2 DL 
0.042 

0.0355 
0.0255 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 

0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
0.0055 
0.11 
0.0335 
0.038 

0.260 

Below DL 
as .001 
mg/i 
0.042 

0.001 
0.001 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 

0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
0.001 
0.11 
0.001 
0.038 

0.170 

Red = Data point removed before data analyzed 

Blue = Substituted value for less than value 
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The data clearly indicate that the total aluminum concentration in Discharge 002A is lower than 
the total aluminum concentrations in the Red River. The absolute range for the total aluminum 
concentration is 30 to 120 pg/1. Over 98 percent ofthe valiies are less than the detection limit of 
100 pg/1 that was used for the majority of permit monitoring measurements. 

The data indicates that there is not a reasonable potential for the discharge from 002A to cause or 
contribute to an increase in the baseline concentration ofthe Red River. In most cases, the total 
aluminum concentration in the river will be decreased as the result ofthe discharge from 002A. 

River Data and Analysis 

Two data points were removed from the data set. The values were "less than values" that were 
far above the expected detection limit for aluminum and have little value in understanding the 
distribution of data. Including these data points as substituted values would bias the data set 
high. The "less than" values that are more in the range of expected detection limits for 
aluminum (50 - 100 pg/1) indicate that the distribution includes a significant number of low 
values. The "less thans" indicate that as many as 18 percent of the values may be below the 
stream standard. 

Substitution techniques that involve the substitution of a rule based value for a "less than" value 
can provide an estimate of the central tendency of the data set. If a value of 1 microgram per 
liter is substituted for each of the "less than" values in the data set, the geometric mean would 
still be estimated to be 170 micrograms per liter. (A value of 1 microgram per liter was selected 
to be very near zero, since a zero can't be used in the calculation of a geometric mean). Even 
with the most generous substitution, the geometric mean of 170 pg/1 is estimated to be 
almost two times the stream standard of 87 pg/1. For this data set, the New Mexico procedure 
of substituting one half the detection limit for values below the detection limit is appropriate and 
provides a reasonable approximation ofthe baseline concentration of aluminum. 

Outfall 002 

The effluent data does not lend itself to the kind of data analysis used on the Red River samples 
above the mine area since there are not enough measured data points to suggest a data 
distribution. The data set includes 50 measurements taken at approximately monthly intervals. 
Only one value was measured in 50 samples taken. There were 49 "non-detects" at a reporting 
limit of 50 pg/L to 100 pg/L in this data set. There were seven values that were "less than" 50 
pg/1. 

This data set cannot be subjected to standard statistical analysis. The minimum alummum value 
for the 50 month period was between zero and 50 pg/L. The maximum aluminum value for the 
50 month period was 120 pg/L. This aluminum value is the maximum value recorded over a 
data set of approximately 50 measurements. 

Conclusion: 

The characterization of the aluminum, total concentration is complicated by the change of 
reporting limits during the reporting period from 100 pg/L to 50 pg/L and the low 
aluminum permit limit of 87 pg/L. Without a reasonable estimate at the median 
concentration, it cannot be determined if the measured value of 120 pg/1 is an outlier. The 
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data cannot be used to calculate or to estimate if there is a reasonable potential for the 
aluminum concentrations to exceed the permit limitation of 87 pg/1. 

Aluminum Water Quality Criteria and other States' Approaches 

The existing USEPA aluminum criteria (1988) were derived from a limited acute toxicity 
database of 14 genera (that just meets the "8 family rule" for criteria development) and two 
chronic toxicity studies that revealed heightened sensitivity of brook trout and striped bass to 
aluminum. Chadwick Ecologcial Consultants Inc., (CEC) recently conducted a technical review 
and update of the existing USEPA criteria as part of remedial investigation/risk assessment 
studies on the Red River unrelated to the NPDES permit (see Technical Memo attached). An 
evaluation of the existing data revealed multiple undefined acute toxicity values that warrant 
removal and/or correction. Furthermore, a review of the studies used to lower the chronic 
criterion were not conducted according to USEPA protocol (Stephan et al. 1985) and therefore 
not typically used in criteria derivation. More specifically, unusual dilution water with pH<6.5 
and hardness <50mg/L were used to generate the no observable effect concentration value of 
87ug/L for the striped bass, which is the lowered chronic criterion. 

The CEC literature review located eighteen new acute toxicity values, which included toxicity 
data for four new genera, as well as five new chronic toxicity values. These new data were 
added to the respective databases. The new acute toxicity data revealed a significant relationship 
between water hardness and aluminum toxicity that was not apparent in the existing limited 
database. Recalculating the final acute value (FAV) and final chronic value (FCV) with 
hardness normalized genus mean acute values (GMCV) and an updated acute-to-chronic ratio 
results in the following acute and chronic equations: 

A c u t e = g[0.7602(lnhardnes5)+4.0061] 

C h r o n i c = gt0.7602(lnhardness)+2.7279] 

The Colorado Water Quality Control Commission (CWQCC) recently recognized the abnormal 
water quality conditions used to derive the 1988 chronic criterion. To address this matter, the 
CWQCC will be adding a footoote (similar to the footaote within Utah's water quality standards) 
to the existing water quality criteria as a result of its 2005 Basic Standards Hearing. 

"Where the pH is equal to or greater than 7.Q and the hardness is equal to or greater 
than 50 mg/L CaC03 in the receiving -water after mixing, the 87 ug/L chronic total recoverable 
aluminum criterion •will not apply, and aluminum will be regulated on compliance -with the 750 
ug/L acute total recoverable aluminum criterion." 

Recommended Permitting Approach 

New Mexico uses a statistical approach to examine the historical data on a discharge to 
determine if there is a reasonable potential for that discharge to cause or contribute to a violation 
of the stream standard. In this case, there is one data point with a value greater than the stream 
standard. However there is not enough information to estimate the central tendency of the data 
or to determine if the one measured value is an outlier. The data set does not allow a 
determination that there is a "reasonable potential for the discharge to cause or 
contribute to a violation ofthe stream standard. 
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The data clearly demonstrates that the total alMminum concentration of the effluent is 
consistently less than the background concentration in the Red River. The data indicates 
that it is not reasonable to expect that the effluent discharge will cause or contribute to an 
increase in the total aluminum concentration. 

The data clearly demonstrates that the total aluminum concentration in the Red River 
consistently and significantly exceeds the stream standard in samples taken above the mine 
area. Streams that have background concentrations greater than the stream standard in many 
states are candidates for either an ambient standard or the development of a Total Maximum 
Daily Load (TMDL). 

Since it has not been clearly demonstrated that there is reasonable potential for discharge 002A 
to cause or contribute to the violation of the total aluminum stream standard, it would be 
appropriate to set no effluent limitation for total aluminum on discharge 002A. There is no risk 
in this approach because it is clear that the background total aluminum concentrations in the 
stream are significantly higher than the effluent concentrations. Discharge 002A will not cause 
or contribute to an increase in the total aluminum concentration in the stream. 

It would be appropriate to continue to require that both total and dissolved aluminum be 
monitored and that a method with a detection limit of 10 pg/1 or less be used. This would allow 
a determination of reasonable potential for total aluminum to be developed and the need for an 
effluent limitation for total aluminum to be determined. This approach would allow time for 
New Mexico to fiilly evaluate appropriate aluminum criteria for the protection of aquatic life and 
if total aluminum is the appropriate metal species for the stream standard. 
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Chadwick Ecological Consultants, Inc. 
5575 South Sycamore Street, Suite 101, Littleton, Colorado 80120 

« (303) 794-5530, Fax: (303) 794-5041, e-mail: Chadeco@aol.com 

TECHNICAL MEMORANDUM 

April 2004 

POTENTIAL TIER m ACUTE AND CHRONIC 

SCREENING LEVEL CRITERIA FOR ALUMINUM 

INTRODUCTION 

At the request of Molycorp, Inc., Chadwick Ecological Consultants, Inc. (CEC) has reviewed the 

scientific literature with the goal of reviewing the available screening level water quality criteria (SLC) for 

aluminum for the protection of aquatic life. These criteria would potentially be included as part of a larger 

effort to interpret ambient water quality in the Red River near Questa, New Mexico, as part of RI/FS 

activities. Currently, the ecological risk assessment is using existing U.S. Environmental Protection Agency 

(and State of New Mexico) ambient water quality criteria (AWQC) for aluminum of 750 pg/L acute and 

87 pg/L chronic. The purpose of this report is to summarize our technical review of the AWQC and 

recommend potential Tier 111 acute and chronic aluminum SLCs, where appropriate. 

Preliminary Review of Existing Aluminum Criteria 

CEC's evaluation ofthe existing U.S. Environmental Protection Agency (U.S. EPA) aluminum WQC 

document (1988) and development of potential Tier 111 SLCs was conducted in two primary phases. The first 

phase of this process reviewed the existing criteria document to determine if U.S. EPA methods were 

followed and whether or not any errors were made in development ofthe existing AWQC. The conclusions 

ofthis first phase were that, in general, U.S. EPA methods were followed in development ofthe existing 

AWQC. However, the final development ofthe chronic criterion did not follow current criteria development 

methodologies and a significant error was made in calculation of the final acute criterion which, when 

corrected, results in a higher acute criterion. The correction of a transcription error made in development of 

the current acute criterion (750 pg/L) results in a corrected criterion of 825 pg/L. With regard to the chronic 

value, the concentration with no observed effect (NOEC) from two studies of brook trout and striped bass 

were used to establish a chronic criterion of 87 pg/L. The current approach for determining a chronic value 
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is to calculate the geometric mean ofthe LOEC (lowest observed effect concentration, the treatment with the 

lowest concentration of toxicant determined to have an adverse effect) and the NOEC (U.S. EPA 1998). 

Using this approach, these two studies would have produced a chronic value of approximately 122 pg/L, 

rather than 87 pg/L. This finding from our first phase has been noted previously with regard to aluminum 

exceedences in the Red River as part of technical comments to the TMDL proposed by the New Mexico 

Environment Department (NMED). 

REVISION OF ALUMINUM CRITERIA 

Based upon the results ofthe first phase ofthis technical review, a second phase was conducted. The 

goal ofthis additional effort was to 1) assemble and critically review all available aluminum toxicity literature 

(especially those studies published since the 1988 criteria document) in order to develop updated acute and 

chronic toxicity databases; 2) determine if sufficient toxicity data had been generated since July 1986, when 

the last comprehensive data review was conducted for the current document (U.S. EPA 1988), to justify 

developing an updated criteria based on new data; and 3) produce preliminary updated aluminum criteria or 

their equivalent that could be considered as Tier III SLCs for the ecological risk assessment for the Molycorp 

RI/FS. 

To date, approximately 3 00 scientific papers and documents relating to aluminum toxicity to aquatic 

life have been critically reviewed for content. Useable toxicity endpoints gleaned firom this review have been 

assembled into acute and chronic toxicity databases (comparable to Tables 1 and 2 of a U.S. EPA AWQC 

document). Once assembled, these updated toxicity databases can potentially be used to calculate acute and 

chronic SLCs based upon the most current scientific data. 

Ill order to determine which toxicity data were acceptable for inclusion in these updated databases, 

it was necessary to develop a set of criteria for review of data from relevant studies. For example, in addition 

to guidance provided by the U.S. EPA for determining the suitability of data for inclusion in toxicity 

databases (Stephan et al. 1985), only data from tests conducted at a pH between 6.5 and 9.0 were included. 

A pH range of 6.5 to 9.0 was established as a limit for data used in the update of the aluminum toxicity 

databases, because the U.S. EPA has established this as an acceptable range for pH in ambient freshwater 

(U.S. EPA 1999). Further, this is the range over which the current U.S. EPA criteria for aluminum are 
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applicable (U.S. EPA 1988). Typically, if data were not included in the final updated database, it was for one 

ofthe following reasons: 1) test organisms do not have reproducing, wild populations in North America, 2) 

study did not use an adequate control treatment, 3) data are presented in such a format that their quality 

cannot be insured, or 4) data were derived using solutions with a pH of less than 6.5. 

Updated Toxicity Databases 

Ofthe 300 scientific papers that have been reviewed for aliuninum toxicity data, relatively few of 

these studies contain reliable toxicity endpoints for North American freshwater biota at pH values between 

6.5 and 9.0. Much ofthe research into aluminum toxicity has been concemed with the additive toxicity of 

aluminum in acidic solutions (especially studies related to "acid rain"). However, due to the chemical activity 

of aluminum in solution, the vast majority of aluminum in a given solution at a circum-neutral pH is present 

as less toxic and largely insoluble hydroxides. Further, much ofthe literature has been concemed with the 

differing toxicity of aluminum in solutions of varying pH, and not necessarily vsdth the absolute toxicity of 

aluminum at each pH value. Thus, much ofthe research into aluminum toxicity in the pH range of 6.5 to 9.0 

found no effect (i.e., not tested at high enough concentrations), and simply had to be reported as toxicity 

values in excess of (i.e., "greater than") the highest tested concentration. Historically, such values have been 

included in U.S. EPA toxicity databases as an absolute value. Yet, many of these values can be unrealisticaliy 

low - simply as an artifact ofthe experimental design. As such, these "greater than" values were evaluated, 

and a decision whether or not to include them in the database made, on a case-by-case basis. 

Typically, if the value was similar to other values for a species or genus, it was included. An example 

of how a "greater than" value was removed firom the database is the case of Micropterus. The genus mean 

acute value (GMAV) for Micropterus of >217 pg/L would represent the most sensitive value in the database 

if left as is. However, a review ofthis study reveals that while 217 pg/L was the highest concentration tested 

atapHof7.5 (and it had no toxicity), an acute value of >978 pg/L was generated at a pH of 6.1 in the same 

study (Kane and Rabeni 1987). Because the toxicity of aluminum increases with increasingly acidic 

solutions, a value determined to be non-toxic at a pH of 6.1 would certainly be expected to be non-toxic at 

a pH of 7.5. Thus, including a value of 217 pg/L as an acutely toxic endpoint for Micropterus is not 

scientifically defensible or reasonable. Because ofthis, and the fact that this was the only acute toxicity value 



Potential Tier III Aluminum SLCs Chadwick Ecological Consultants, Inc. 
Page 4 April 2004 

for Micropterus generated at a circum-neutral pH, no acute aluminum toxicity data were included for 

Micropterus in our final calculations. 

A final consideration in screening data for calculation of both species mean acute values (SMAV) 

is that data generated using fiow-through methods with measured toxicant concentrations are used to the 

exclusion ofall other data (Stephan et al. 1985). In the updated database, this mle affected the calculation 

ofthe SMAV for Oncorhynchus mykiss (rainbow trout). There are eight acute aluminum toxicity values for 

O. mykiss in the database firom two different studies. The first of these studies (Call 1984) used static 

methods and measured the concentration of aluminum in the test chambers. The more recent study 

(Gundersen et al. 1994) used flow-through methods and also measured the concentration of aluminum in the 

test. Because the Gundersen et al. (1994) data were generated using flow-through methods with measured 

concentrations, the Call (1984) data were excluded from a calculation ofthe SMAV for O. mykiss. Thus, the 

SMAV for O. mykiss was determined to be 6,707 pg/L using only flow-through data, rather than 9,086 pg/L 

using all available data (Table 1). 

The updated acute toxicity database (Table 1), using all data firom studies with a pH of 6.5-9.0, 

contains toxicity data for 18 genera, with new data added for five ofthe original Mgenerainthe 1988 U.S. 

EPA database. However, when the suspect "greater than" values are removed, the database again becomes 

based on 14 genera. The most sensitive genus in this database is Ceriodaphnia, with a corrected GMAV of 

2,759 pg/L. 
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TABLE 1: Acute toxicity of aluminum to aquatic animals. Only values determined at pH values of 6.5 - 9.0 were included in the data base. SMAV = species 
mean acute value; GMAV = genus mean acute value. All aluminum values as pg/L. 

Hardness Normalized Normalized 
N e w (mg/Las SMAV (hardness- GMAV (haidness-
Data? Rank Species Method CaCO,) pH LC50 SMAV GMAV 50 mg/L as CaCO,) SO mg/L as CaCO,) Reference 

N 14 Midge S.U.T 17.43 7.71-6.85 >77,700 >77,700 >77,700 >17,3119 >17,3119 Lamb & Bailey 1981 
Tanytarsus 
dissimilis 

N 13 Yellow perch S.M.T 47.4 
Percaflavescens 

N 12 Channel catfish S,M,T 47.4 
Ictalurus 
punctatus 

N Snail S,M,T 47.4 
Physa sp. 

N Snail S,M,T 47.4 
Physa sp. 

N Snail S,M,T 47.4 
Physa sp. 

N 11 Snail S.M.T 47.4 
Physa sp. 

N 10 Stonefly S.M,T 47.4 
Acroneuria sp. 

N Rainbow trout S.M.T 47.4 
Oncorhynchus 
mykiss 

N Rainbow trout S.M.T 47.4 
Oncorhynchus 
mykiss 

7.55 

7.54 

6.59 

7.46 

7.55 

8.17 

7.46 

6.59 

7.31 

49,800 49.800 

47,900 47,900 

>23.400 

>72.100 

>30.600 

>24.700 >33.604 

>22,600 >22,600 

7.400 

14.600 

49.800 

47,900 

>33,604 

>22.600 

51,863 

49,885 

>34,996 

>23.536 

51.863 

49,885 

>34,996 

>23,536 

Call 1984 

Call 1984 

Call 1984 

Call 1984 

Call 1984 

CaU1984 

Call 1984 

Call 1984 

CaU 1984 
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TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/L as 

Method CaCO,) pH 

Normalized Normalized 
SMAV (hardness- GMAV (hairiness = 

LC50 SMAV GMAV SO mg/L as CaCO,) SO mg/L as CaCO,) Reference 

N Rainbow trout S,M,T 47.4 

Oncorhynchus 
mykiss 

N Rainbow trout S.M.T 47.4 

Oncorhychus 

mykiss 

Y Rainbow trout F.M.T 23.2 

Oncorhychus 

mykiss 

Y Rainbow trout F.M.T 35 

Oncorhychus 

mykiss 

Y Rainbow trout F.M.T 83.6 

Oncorhychus 

mykiss 

Y Rainbow trout F,M,T 115.8 

Oncorhychus 

mykiss 

N 9 Chinook Salmon S.M,N 28 

Oncorhynchus 

tschawytscha 

N Fathead minnow S,M,T 220 

Pimephales 

promelas 

N Fathead minnow S.U.T 

Pimephales 
promelas 

7.46 8.600 

8.17 >24.700 

8.25 6.170 

8.25 6.170 

8.29 7.670 

8.29 6.930 6.707 

7.6 >18.900 

6.697 

7 >40,000 >40.000 >16,379 >62,157 

7.34 35,000 

Call 1984 

Call 1984 

Gundersen CM/. 1994 

Gundersen c/a/. 1994 

Gundersen er a/. 1994 

Gundersen rt a/. 1994 

20,403 Peterson et a i 1974 

Kimball, mss. 

Boyd 1979 
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TABLE 1: Continued. 

New 
Data? Rank Species Method Hardness pH 

Normalized Normalized 
SMAV (hardness- G M A V (hardness = 

LCSO SMAV GMAV 50 mg/L as CaCO,) 50 mg/L as CaCOi) Reference 

N Fathead minnow 
Pimephales 
promelas 

N Fathead minnow 
Pimephales 
promelas 

Y Fathead minnow 
Pimephales 
promelas 

Y Fathead minnow 
Pimephales 
promelas 

Y Fathead minnow 
Pimephales 
promelas 

Y 8 Fathead minnow 
Pimephales 
promelas 

N 7 Flatworm 
Dugesia tigrina 

N Cladoceran 
Daphnia magna 

N Cladoceran 
Daphnia magna 

N 6 Cladoceran 
Daphnia magna 

S,M,T 47.4 7.61 >48,200 

S.M.T 47.4 8.05 >49.800 

S,M.T 26 7.8 1.160 

S.M,T 46 7.6 8.180 

S.M.T 96 8.1 20,300 

S,M,T 194 8.1 44,800 18,497 18,497 

S,M,T 47.4 7.48 >16,600 >16.600 >16,600 

S.M.T 220 7.05 38,200 

S.M.T 45.4 7.61 >25.300 

S.U,T 45.3 6.5-7.5 3.900 15,563 15,563 

13,878 

>17,288 

11,234 

Call 1984 

Call 1984 

ENSR 1992b 

ENSR 1992b 

ENSR 1992b 

13,878 ENSR 1992b 

>17,288 Brooke rt a/. 1985 

Kimball, mss. 

Brooke rt a/. 1985 

11.234 Biesinger & Christensen 1972 
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TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/Las 

Method caCO,) pH 

Normalized Normalized 
SMAV (hardness = G M A V (hardness-

LC50 SMAV GMAV 50 mg/L as CaCOi) 50 mg/L as CaCO)) Reference 

Y 5 Amphipod S.U.T 50 
Crangonyx 
pseudogracilis 

N Amphipod S.M.T 47.4 
Gammarus 
pseudolimnaeus 

Y 4 Amphipod S.U.T 
Gammarus pulex 

N (jreensunfish S.M.T 47.4 
Lepomis 
cyanellus 

Y Bluegill F.U.T 20-25 
Lepomis 
macrochirus 

Y t Bluegill F.U.T 20-25 
Lepomis 
macrochirus 

Y 3 Isopod S.U,T 50 
Asellus aquaticus 

N 2 Brook trout F.M.T ~ 
Salvelinus 
fontinalis 

N Cladoceran S.M,T 50 
Ceriodaphnia 
dubia 

N Cladoceran S.M.T 50 
Ceriodaphnia 
dubia 

6.75 9,190 9.190 9.190 

7.53 22,000 22.000 

6.9 >2,698 >2,698 >7,704 

7.55 >50,000 >50,000 

6.5 >400 

7.5 >400 >400 >4.472 

6.75 4.370 4,370 4,370 

6.5 3,600 3,600 3,600 

7.42 1,900 

7.86 1.500 

9.190 9.190 Martin & Holdich 1986 

22.911 Call 1984 

>7.704 7,862 Storey rtfl/. 1992 

>52,072 CaU 1984 

Pahnerrta/.1988 

>734 >6,182 Palmer rtfl/. 1988 

4,370 4,370 Martin & Holdich 1986 

3,600 3,600 Decker &Menendez 1974 

McCauleyrta/. 1986 

McCauleyrta/. 1986 
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TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/L as 

Method CaCO,) pH 

Normalized Normalized 
SMAVOardness- GMAV (hardness-

LC50 SMAV G M A V so mg/L as CaCO,) 50 mg/L as CaCOQ Reference 

N 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

Cladoceran 
Ceriodaphnia 
dubia 
Cladoceran 
Ceriodaphnia 
dubia 
Cladoceran 
Ceriodaphnia 
dubia 
Cladoceran 
Ceriodaphnia 
dubia 
Cladoceran 
Ceriodaphnia 
dubia 
Cladoceran 
Ceriodaphnia 
dubia 
Cladoceran 
Ceriodaphnia sp. 

1 Cladoceran 
Ceriodaphnia sp. 
Common carp 
Cyprinus carpio 
Common carp 
Cyprinus carpio 
Common carp 
Cyprinus carpio 

S.M.T 

S.M.T 

S.M.T 

S.M.T 

S,M.T 

S.M.T 

S.M,T 

S,M,T 

S,U.T 

S.U.T 

S.U.T 

50 

26 

46 

96 

194 

98.5 

47.4 

47.4 

~ 

~ 

— 

8.13 

7.5 

7.6 

7.8 

8.1 

76 

7.36 

7.68 

6.5 

6.6 

6.6 

2.560 

720 

1,880 

2.450 

>99,600 

2.880 

2,300 

3,690 

>4.000 

>2.000 

>4.000 

3.021 

2,913 2,967 

2,510 

3,034 2,760 

McCauleyrta/. 1986 

ENSR 1992a 

ENSR 1992a 

ENSR 1992a 

ENSR 1992a 

Soucekrta/. 2001 

CaU 1984 

CaU 1984 

Muramoto 1981 

Muramoto 1981 

Muramotal981 
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TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/L as 

Method CaCO,) pH 

Normalized Normalized 
SMAV Oiardness - GMAV (hardness = 

LC50 SMAV GMAV 50 mg/L as CaCO,) 50 mg/L as CaCO,) Reference 

N 

Y 

Y 

t 

t 

t 

Common carp 

Common carp 

Copepod 

Cyclops viridis 

Smalhnouth bass 

Micropterus 
dolomieui 

S,U,T -

S.U,T -

12.1 
S,M,T 12.8 

>2,828* 
6.7 >2.000 >2.828 * >2.828»* 

6.9 >2,698 >2.698 >2.698* >2.698* 

7.5 >217 >217 >217* >623« 

>2.828 Muramota 1981 

>2,698* Storey et al. 1992 

>623* Kane & Rabeni 1987 

* Value not used in final calculations since study found higher NOEC at lower pH. 
** Value not used in 1988 document or present re-analysis. 
t Value not used in final criteria development. 
S Static test. 
F Flow-through test. 
U Nominal aluminum concentration. 
M Measured aluminum concentration. 
T Aluminum values presented are as total aluminum. 
N Document unavailable for review; value used in 1988 document, assume aluminum value as total. 
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Based on our literature review, chronic aluminum toxicity data for six genera of freshwater animals 

generated using test solutions with a pH between 6.5 and 9.0 were compiled (Table 2). Unlike the acute 

database which contains several potentially suspect "greater than" values, only the genus mean chronic value 

(GMCV) for Salvelinus (>224.5 pg/L) contains "greater than" toxicity values. All but one ofthe available 

chronic values for Salvelinus were "greater than" values. Although a Salvelinus chronic value of 87 pg/L was 

used to lower the current calculated chronic criterion firom 750 pg/L to 87 pg/L, this value was not included 

in the original development ofthe chronic toxicity database in the current aluminum criteria (U.S. EPA 1988). 

The study upon which the 87 pg/L value was based was published in 1989 following publication ofthe 

criteria document (Cleveland et al. 1989). Re-evaluation ofthis study resulted in a chronic value of 121.95 

pg/L derived firom the geometric mean ofthe NOEC of 88 pg/L and a LOEC of 169 pg/L. This is the only 

study available that presents chronic toxicity data to Salvelinus at a pH between 6.5 and 9.0 (exposure pH 

ranged firom 6.5 to 6.6 in this study). 

Because there are too few chronic data to develop a separate chronic criterion, an acute-to-chronic 

ratio will have to be used to translate the final acute value (FAV) to a final chronic value (FCV) - as was the 

case with the original criteria document. The updated toxicity databases contained paired acute and chronic 

data for five genera (Table 3), a sufficient number to calculate a new ACR. However, U.S. EPA guidance 

dictates that a difference between the smallest and largest ACR shotild not be greater than a factor of 10. In 

this case, the largest difference in this data set is 13.5, suggesting that fiirther refinement ofthis relationship 

may be warranted and that the calculated ACR of 7.18 (Table 3) should be considered preliminary. 
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TABLE 2: Chronic toxicity of aluminum to aquatic animals. All values determined at pH values < 6.5 were excluded firom database. AU 
aluminum values as total pg/L. SMCV = species mean chronic value; GMCV = genus mean chronic value. 

New 
Data? 

Y 

N 

N 

N 

Y 

Y 

N 

Y 
. " 
Y 

N 

Y 

LC = 
ELS = 

Rank Species 

6 

5 

4 

3 

2 

1 

Cladoceran 
Ceriodaphnia dubia 
Cladoceran 
Ceriodaphnia dubia 
Fathead minnow 
Pimephales promelas 
Cladoceran 
Ceriodaphnia dubia 
Rainbow trout 
Oncorhynchus mykiss 
Rainbow trout 
Oncorhynchus mykiss 
Cladoceran 
Daphnia magna 
Brook trout 
Salvelinusfontinalis 
Brook trout 
Salvelinusfontinalis 
Brook trout 
Salvelinusfontinalis 
Brook trout 
Salvelinusfontinalis 

Life-cycle test 
Early Ufe stage used in testing. 

Test Chemical 

alumimun 
LC chloride 

aluminum 
LC chloride 

aluminum 
ELS sulfate 

aluminum 
LC chloride 

aluminum 
ELS chloride 

aluminum 
ELS chloride 

aluminum 
LC sulfate 

aluminum 
ELS sulfate 

ELS n/s 
aluminum 

ELS sulfate 
aluminum 

ELS sulfate 

Hardness 

CaCO,) 

47.4 

50 

220 

50 

103 

20.3 

220 

285 

— 

12 

-

pH 

7.58 

7.15 
7.24-
8.15 

7.15 
7.94-
8.10 
7.97-
8.14 

8.3 

7.2 

7.81 

6.5-6.6 

7.2 

Limits 

— 

1,400-2,600 

2,300-4,700 

1,400-2,600 

-" 

— 

540-1,020 

~ 

— 

88-169 

~ 

Chronic 
Value 

12,100 

1,908 

3,288 

1,908 

3,910 

1,940 

742.2 

>242 

>283 

121.95 

>303.9 

SMCV 

12,100 

1,908 

3,288 

1,908 

2,754.2 

742.2 

224.5 

GMCV 

4,805 

3,288 

1,908 

2,754.2 

742.2 

224.5 

Reference 

CaU 1984 

McCauleyera^. 1986 

KimbaU, mss. 

McCauley era/. 1986 

Gundersen eM/. 1994 

Gundersen ef a/. 1994 

Kimball, mss. 

Cleveland et al. 1986 

Runner a/. 1987 

Cleveland era/. 1989 

Cleveland er a/. 1991 



Pimephales 
Ceriodaphnia 
Oncorhynchus 
Daphnia 
Salvelinus 

Geometric Mean 

18,497 
2,966.5 
19,064 
15,563 
3,600 
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TABLES: Acute-to-chronicratioof aluminum toxicity to five genera. 

Genus Acute Value (pg/L) Chronic Value (pg/L) Acute to Chronic Ratio 

3,288 5.63 
1,908 1.55 
2,925 6.52 
742.2 20.97 
224.^ 16.03 

7.18 

Hardness Relationship 

A significant result of our review ofthe aluminum toxicity literature was the discovery of an apparent 

inverse relationship between the toxicity of aluminum and the hardness ofthe solution. Using data presented 

in the updated acute database (Table 1), a hardness modifier for the aluminum criteria can be developed. This 

relationship between the acute toxicity of alvmainum and hardness was evaluated following guidance firom 

the U.S. EPA (Stephan etal. 1985) andusingthe recenfly issued cadmium criteria document (U.S. EPA 2001) 

as a guide. 

At a minimum, a range of toxicity values at differing hardness values should be available firom two 

different species in the toxicity database. This range of hardness values for a given species should be such 

that the highest hardness value is at least three times the lowest and there is a minimum difference of 

100 mg/L as CaCOj between the highest and lowest hardness value. After sorting the data using these 

criteria, a relationship was developed between aluminum toxicity and hardness using data firom C. dubia, 

D. magna, and P. promelas. A linear regression was performed between log-transformed hardness values 

normalized to a mean for each species and log-transformed LC50 values normalized in the same manner 

(Fig. 1). The result ofthis analysis is a significant (p = 0.0012), positive (slope = 0.7602) relationship 

indicating an inverse relationship between hardness and toxicity. The slope ofthis line can then be used to 

develop a hardness-based equation to calculate an updated aluminum criteria between a hardness of 25 and 

400 mg/L as CaCOs similar to that used for many other metals. 
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• P = 0.0012 
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1.4 1.5 

FIGURE 1: Relationship between the acute toxicity of aluminum and the hardness (mg/L as CaCOj) of 
the test solution. Straight line is the result of a simple linear regression ofthe data, and is 
defined by the included equation. 

REVISED ACUTE AND CHRONIC CRITERIA. FOR ALUMINUM 

Using the updated toxicity databases and the relationship between water hardness and aluminum 

toxicity developed using these databases, an updated, hardness-based acute aluminum screening level 

criterion can be developed (Table 4). The resulting acute criterion equation is et̂ ^̂ On hardnos>f4.oo6ii p^ ̂  

hardness value of 100 mg/L as CaCOj the updated acute aluminum criterion based upon this equation is 1,821 

pg/L (Table 4). These preliminary calculations indicate that an updated acute SLC for the Molycorp ecorisk 

analysis would be substantially higher than the existing 1988 criterion. Further, these values are more 

environmentally realistic in that the criteria increase as the hardness ofthe solution increases. 
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TABLE 4: Recalculation of the final acute and chronic values for aluminum using updated toxicity 
databases (N = 14 genera, R = sensitivity rank in database, P = rank + N+1). 

Rank Genus GMAV (pg/L) In GMAV (InGMAV)^ P = R/(N+1) v/P 

4 
3 
2 
1 

Gammarus 
Asellus 

Salvelinus 
Ceriodaphnia 

l U l 
4370 
3600 

2759.6 

Sum of columns 

8.9698 
8.3825 
8.1887 
7.9228 

33.4638 

80.4572 
70.2666 
67.0546 
62.7714 

280.5499 

0.2667 
0.2000 
0.1333 
0.0667 

0.6667 

0.5164 
0.4472 
0.3651 
0.2582 

1.5870 

Calculations: 

Acute Criterion 

Ŝ  =E (lnGMAV>^ - fDnGMAVW4 = 280.5499 - (33.4638^/4 = 16.0136 S =4.0017 

i;P-(E>/P)V4 0.6667 - (1.5870) /̂4 

L = [DnGMAV - S(L^?)\IA = [33.4638 - 4.0017 (1.5870)]/4 = 6.7783 

A = S (70.05) + L = (4.0017)(0.2236) + 6.7783 = 7.6731 

Final Acute Value = FAV = e-̂  = 2149.7867 

CMC = V2 FAV = 1074.8934 

Pooled Slope = 0.7602 

In (Criteria Maximum Incercept) = 4.0061 

Recalculated Acute Aluminum Criterion =e[''''««<ta*̂ *««>*̂ '»«" = 1,821 pg/L at a hardness of 100 mg/L 

Assumed Chronic Slope = 0.7602 

Final Acute-to-Chronic ratio (FACR) = 7.18 

Final Chronic Value (FCV) = FAV - ACR = 2149.7867 + 7.18 = 299.4132 

In (Final Chroniclntercept) = 2.7279 
Recalculated Chronic Aluminum Criterion = et''''«'2(inhardn«)+2.7279i = 5Q7 ̂ ^ ^ ^̂  ^ hardness of 100 mg/L 

The chronic SLC can also be updated using both the hardness relationship and the ACR of 7.18 

calculated during this study. Using this new information, the new chronic criteria equation is e'"'*"^ 

har<iii«s>+2.7279] ^^ ^ harducss valuc of 100 mg/L as CaCOj, the updated chronic aluminum criterion based upon 

this equation is 507 pg/L(Table4). As with the acute criteria values, the updated chronic value is higher than 
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the existing 1988 chronic criterion. In addition, the updated chronic criterion presented here is hardness-

dependant and increases with increasing hardness ofthe solution. 

RECOMMENDED TIER lU SCREENING LEVEL CRITERIA. FOR ALUMINUM 

Based on this review ofthe 1988 aluminum criteria document,, a detailed literature review, and 

subsequent technical updates of criteria, new Tier ill aluminum SLCs were developed which could be utilized 

for the Molycorp ecorisk (Table 5). These would be 1.8 mg/L acute and 0.5 mg/L chronic (at hardness 100 

mgyO.). 

TABLE 5: Summary of updated acute and chronic aluminum criteria values compared to existing and 
corrected existing U.S. EPA water quality criteria. 

Hardness of 100 mg/L 1988 Criterion Corrected Criterion Updated Tier III Study 
(as CaCO )̂ (pg/L) (pg/L) (pg/L) 

Acute 750 825 1,800 
Chronic 87 122 500 

It is important to note that these updated SLCs are based upon studies that measured aluminum as 

total aluminum in circum-neutral solutions. The 1988 criteria (U.S. EPA 1988) were also based upon total 

aluminum data. However, the U.S. EPA suggested in that document that implementing these criteria as 

dissolved rather than as total may be more appropriate. And, in fact, the existing criteria have often been 

adopted by States as regulating dissolved and not total aluminum. It is our understanding that for the 

ecological risk assessment, it has been decided to use these numbers as total aluminum (appropriate for the 

database). 
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TECHNICAL MEMORANDUM 

Executive Summary of Data on the Red River in the Vicinity of 

NPDES Permitted Outfalls 001 and 002 

Introduction 

This memorandum provides an executive summary of the aquatic biological and chemical data 

collected on the Red River in the vicinity of Outfalls 001 and 002 permitted through the National 

Pollution Discharge and Elimination System (NPDES). The information is presented for the Molycorp, 

Inc. (Molycorp) NPDES renewal process. Data supporting this renewal report come primarily from long-

term aquatic biological monitoring reports from Chadwick Ecological Consultants, Inc. (CEC) prepared 

on behalf of Molycorp (CEC 1997, 1998,1999, 2000, 2001, 2002, 2003, 2005) and data collected by the 

Remedial Investigation (RI) Study as presented in the Molycorp Preliminary Site Characterization Report 

(URS 2005). 

Site Descriptions 

Sites bracketing each outfall were chosen to characterize the aquatic biota and water and sediment 

chemistry in the vicinity of each outfall (Fig. 1). Study site names are based on names used during the 

Molycorp Remedial Investigation/Feasibility Study ([RI/FS] URS 2005). Study sites used fortius 

suimnary include: 

LR-1 - upstream of Outfall 002, biological sampling/water chemistry/sediment chemistry 

LR-5 - downstream of Outfall 002, water chemistry/sediment chemistry 

LR-8A - downstream of Outfall 002, biological sampling/water chemistry/sediment chemistry 

LR-11A - downstream of Outfall 002 and upstream of Outfall 001, water chemistry/sediment chemistry 

LR-13 - downsfream of Outfall 002 and upsfream of Outfall 001, water chemistry/sediment chemistry 

LR-16 - downsfream of Outfalls 001 and 002, biological sampling/water chemistry/sediment chemistry 

mailto:Chadeco@aol.com
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FIGURE 1: Stiidy sites in tiie vicinity of Outfall 002 and OutM 001. 

Outfall 002 is the only NPDES permitted outfall currentiy in active use by Molycorp on the Red 

River. The GPS coordinates for tiiis outfall are N36°41'31.36" W105°37'16.58", and it is at an elevation 

pf 7,226 ft. Biological sampling has been conducted at Sites LRrl and LR-8A bracketing this outfall 

(Fig. 1). During the RI, water and sediment samples were collected at those two sites, as well as Site LR-

5, downsfream of Outfall 002. 
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Outfall 001 is the outlet fiom Pope Lake, but has not been used for discharge since the last permit 

was granted. The GPS coordinates for this outfall are N36°41'4().15" W105°38'3.37", and it is at an 

elevation of 7,331 ft. Biological sampling has been conducted downsfream ofthis outfall at Site LR-16. 

During the RI, water and sediment samples were collected at that site, as well as at Site LR-llA, 

upstream of Outfall 001, and LR-13, downstream of Outfell 001 (Fig. 1). 

Media Sampled 

Fish, benthic invertebrate, and periphyton populations have been sampled at each biological 

monitoring site. Fish populations were quantitatively sampled using electrofishing gear and a multiple-

pass depletion technique. Fish species include rainbow trout, hybrid rainbow/cutthroat trout, brown trout, 

and white sucker. Rainbow trout found in the study area represent fish stocked by the New Mexico Game 

and Fish Department and the Town of Red River. These fish generally exist in the river for a short period 

of time because they are quickly harvested. Therefore, rainbow frout are not considered resident fish and 

are not discussed in this data summary. Benthic invertebrate populations were quantitatively sampled by 

taking five replicate samples using a modified Hess sampler. Periphyton populations were qualitatively 

sampled by scraping algae fiom the sfream bottom substrates. 

Fish and invertebrate tissue samples have also been collected during the RI. Rooted macrophytes 

were imcommon in the study area, so bryophytes (moss) were used for plant tissue samples. 

Water quality samples were collected for the RI as grab samples at each collection date. 

Sediment samples collected in fall 2002 were a composite of erosional and depositional sediment due to a 

lack of appropriate riffles in many areas ofthe stream. Low fiows allowed sediment to accumulate, and 

storms partially dammed the river with sediment in 2002, especially downsfream of Hot 'n Tot and 

Hansen creeks. Sediment samples collected at other times were obtained separately fiom riffles and 

depositional zones. 

Tissues, water, and sediment samples were analyzed for a suite of 25 elements. These elemental 

analytes were analyzed in both the total and dissolved fractions ofthe water samples. At sites generally 

co-located with biological monitoring sites, water and sediment samples were also analyzed (in total 
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fractions) for a suite of 138 organic compounds, including 43 volatile organic compounds, 62 semi-

volatile organic compounds, 5 explosive organic compounds, and 28 pesticides/PCBs, in &11 2002. 

Because the concentrations of these organic compounds (except 3-hexachlorocyclohexane and 2-

butanone in sediment) were nearly all below detection limits at all sites, no fiirther analysis was 

conducted for those analytes. Inorganic ions, pH, alkalinity, specific conductance, % solids, and other 

similar laboratory and physical parameters were measured on the appropriate media for each sample 

(URS 2005). 
r 

Screening level criteria used for analysis ofthe water and sediment data were based on U.S. EPA 

Region 6 Risk-Based Screening Level Criteria for Human Health, promulgated New Mexico Surface 

Water Quality Standards, or pertinent National Recommended Ambient Water QuaUty Criteria for 

ecological receptors, as required in the Data Quality Objectives for the Molycorp RI/FS (URS 2002). 

Screening level criteria do not exist for tissue-based samples (i.e., fish, benthic invertebrate, and 

plant samples); therefore, the measured concentrations were compared between sites (upsfream -

downstream of an outfall) and between years (2002 and 2003). 

Screening level chronic toxicity tests were performed using Ceriodaphnia dubia on baseflow 

water samples in October 2002. Full dilution series chronic toxicity tests were performed using C. dubia 

for snowmelt runoff samples in late April 2003. Full dilution series acute toxicity tests were performed 

using C. dubia for three sets of stormwater samples from July through September 2003. Ten-day chronic 

sediment toxicity tests using Hyalella azteca and Chironomus tentans were performed on sediment 

samples at each site in October 2002. Chronic and acute toxicity test procedures followed methods 

described in U.S. EPA documentation (Lewis et al. 1994, U.S. EPA 2000, U.S. EPA 2002). 

Habitat variables were measured in the sites used for fish population monitoring, generally 

representative ofthe reach in which it was located. Habitat units were identified by type according to the 

R1/R4 Habitat Inventory procedures used by the U.S. Forest Service (Overton et al. 1997). The length, 

widths, and depths of each habitat unit were measured, and a subjective score, ranging from 0.0 

(degraded) to 5.0 (optimal), was assessed. 
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Summary of Data 

Outfall 002 Sites 

Fish Populations 

Fish population samples have been collected at sites upsfream and downstream of Outfall 002 in 

fall 2002, 2003, and 2004. At both sites, brown trout have been collected each year, and white suckers 

were also collected at Site LR-I upstream of Outfall 002 in fall 2004. Brown frout densities have 

consistently exceeded 100 fish/acre, ranging up to 520 fish/acre, with higher densities found downsfream 

of Outfall 002 at botii Sites LR-8A and LR-16 (Fig. 2). 

Brown trout biomass varied between sites and between years; however, biomass has been 

consistently greater downstream of Outfall 002 than upstream of Outfall 002 (Fig. 2). At the site above 

Outfall 002, brown trout biomass exceeded 25 lbs/acre. Downstream of Outfell 002, biomass of brown 

trout exceeded 40 lbs/acre every year except in 2002. 

Fish Tissues 

Metals were found in fish tissues both upsfream and downsfream of Outfall 002. In fell 2002, 

more analytes were below the detection limit at the upsfream site than in the downsfream site for size 

classes. In fell 2003, there were more analytes below the detection limits at the upsfream site in brown 

trout >8 inches, but the trend was reversed for young-of-the-year (YOY) brown frout. In brown frout <8 

inches, the same number of analytes were below the detection limits at both sites. 

Tissue-based screening criteria have not been produced for analysis of these data. For 2002 data, 

there were lower concentrations of Cd in brown trout >8 inches and higher concentrations of Ba and Fe in 

brown trout <8 inches in the downstream site as compared to the upstream site. For 2003 data, there were 

higher concentrations of Al, Cr, Fe, Mn, Ni, and Se in brown frout >8 inches, higher concentrations of Cr, 

Ni, and Se in brown frout <8 inches, and higher concentrations of Hg and Se in YOY brown frout in the 

downstream site compared to the upstream site. From fell 2002 to fell 2003, Al and Mn concentrations 

decreased at the upsfream site in brown trout >8 inches. At the downstream site in brown frout >8 inches, 

Cr and Mn concentrations increased from 2002 to 2003, and in brown frout <8 inches, Cr and Ni 
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concentrations increased from 2002 to 2003. All other metal concenfrations were fairly consistent 

between years. 
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FIGURE 2: Comparison ofresident trout density (number offish/acre) and biomass (pounds offish/ 
acre) at sites in the vicinity of NPDES permitted Outfalls OOI and 002 on the Red River, 
Taos County, New Mexico. Data collected in years indicated in parentheses. 
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Benthic Invertebrate Populations 

Benthic invertebrate populations have been sampled at Site LR-I upsfream of Outfall 002 in 

spring and fall since spring 2002, and at Site LR-8A downstream of Outfall 002 in spring and fall since 

fall 2002. Densities have consistently been greater downstream of Outfall 002 (Fig. 3), with some 

seasonal fiuctuations. Number of taxa has ranged from 22 taxa at the site upsfream of Outfell 002 in 

spring 2004 to 45 taxa at the site downstream of Outfall 002 in spring 2003 (Fig. 3). There have been 

more than eight EPT (Ephemeroptera, Plecoptera, and Trichoptera) taxa collected in every sample. 

Shannon-Weaver diversity index values have generally been above 3.00, with only one value below 2.50 

at the site upstream of Outfall 002 in spring 2002. 

Benthic Invertebrate Tissues 

Benthic invertebrate tissue samples were collected at both biological monitoring sites in spring 

2002, fall 2002, and fall 2003. A reduced number of parameters was analyzed in spring 2002. Similar 

numbers of analytes were below detection limits at the sites upsfream and downstream of Outfall 002. In 

fall 2002, Cd and Mo concentrations were lower at the downstream site as compared to the upsfream site, 

and Se concentrations were lower at the downstream site in fall 2003. There was high variability between 

years at both sites. 

Periphyton Populations 

Periphyton population samples were collected at both sites bracketing Outfall 002 in fell 2002 

and fall 2003. At the site upstream of Outfell 002, 18-19 taxa were collected, of which 17 were diatom 

taxa. Diatoms comprised well over half ofthe density in both years, with the rest ofthe population being 

blue-green algae in 2002 and blue-green algae plus green algae in 2003. At the downstream site, the 

number of algal taxa ranged from 19 - 22 taxa, with 16 - 20 taxa being diatom taxa. Diatoms comprised 

91.2% of the density in 2002, with the remainder being blue-green and other algae. In 2003, diatoms 

comprised less than half of the density, blue-green algal density decreased from 2002 values, and other 

algae (mostly green algae) comprised just over half ofthe remaining density. 

Plant Tissues 

Most analytes (380%) were above detection limits in tissue samples from plants collected at the 

two sites in the vicinity of Outfall 002. In fall 2002, concentrations of Co, Mn, and Mo were higher at the 
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downstream site as compared to the upstream site; in fall 2003, only concenfrations of Mo were higher at 

the downstream site, and Pb concentrations were lower at the downsfream site. 
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FIGURE 3: Comparison of benthic invertebrate density (number/m )̂ and number of taxa at sites in 
the vicinity of NPDES permitted Outfells OOI and 002 on the Red River, Taos County, 
New Mexico. Data collected in years indicated in parentheses. 
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WaterQuality 

Dissolved Ba concentrations and total Al concentrations exceeded ecological chronic screening 

level criteria at all three sites in the vicinity of Outfall 002 during each sample event. Dissolved B 

concentrations also exceeded the ecological chronic screening level criteria in spring, summer, and fall 

2003 at all three sites. Dissolved Cd concentrations exceeded ecological chronic screening level criteria 

at all three sites in spring, summer, and fall 2003, but only at Site LR-1 upstream of Outfall 002 and Site 

LR-5 downstream of Outfall 002 in fall 2002. All other analyte concentrations were either below 

detection limits or below all screening level criteria, or screening level criteria do not exist. 

Sediment Chemistry 

Human health screening level criteria were exceeded by As concentrations at all sites on each 

sample date. Iron concentrations also exceeded human health screening level criteria in the composite 

samples from all three sites in fall 2002 and in depositional samples from all three sites in spring 2003 

and fell 2003. 3-Hexachlorocyclohexane and 2-butanone concenfrations exceeded ecological screening 

level criteria in composite samples from fall 2002 at all sites. Concentrations of Ni exceeded ecological 

screening level criteria in all samples from spring 2003, and concentrations of Cu, Pb, and Zn exceeded 

ecological screening level criteria in all samples from depositional zones in spring 2003. Otherwise, 

concentrations of As, Cd, Cu, Fe, Pb, Mn, Ni, Se, and Zn exceeded ecological screening level criteria in 

various samples on various dates, with most of these analytes found either upstream only or both 

upstream and downstream of Outfall 002. Concentrations exceeded ecological screening level criteria in 

downstream sites only for Cd in riffle and depositional zone samples in spring 2003 and Pb in riffle 

samples in summer 2003. All other analyte concentrations were either below detection limits or below all 

screening level criteria, or screening level criteria do not exist. 

Habitat Evaluations 

Habitat parameters were evaluated at the sites bracketing Outfall 002 in fell of 2002, 2003, and 

2004. A reduced number of habitat parameters was evaluated in spring 2004. Upstream of Outfell 002, 

there have been four habitat units consistently identified, comprised of low gradient riffles and runs. 

Average depths have been less than one foot, and maximum depths have been less than 1.5 feet. Habitat 

quality ratings have ranged from 2.5 - 3.3 at this site. At the site downsfream of Outfall 002, seven to 

eight habitat units have been identified, comprised of low gradient riffles, runs, and small pools. The 
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average depth has been about one foot, vrith average maximum depths at least 1.5 feet. Habitat quaUty 

ratings were consistently 2.5 - 2.6. 

Toxicity Tests 

Screening level chronic toxicity tests using C. dubia were performed on water collected at the 

biological monitoring sites upstream and downstream of Outfall 002 in October 2002. There were no 

significant effects on survival in these tests; however, there were significant reproductive effects when 

compared to control organisms. A subsequent flill dilution series chronic toxicity test using C. dubia was 

then performed on water from Outfall 002 and the sites bracketing the outfall in October 2002. The No 

Observed Effect Concentration (NOEC) for survival and reproduction was 100% in these tests. The IC2S 

values for the test using OutfeU 002 water were 93.8% effluent for survival and 95.9% effluent for 

growth. However, no confidence Umits could be calculated for these values and they cannot, therefore, be 

determined to be significantly different from 100% test waters. For the sites bracketing Outfall 002, the 

IC25 values for survival and reproduction were all >I00% river water. Ten-day sediment toxicity tests 

using H. azteca and C. tentans were performed on sediment samples coUected from the biological 

monitoring sites in October 2002 and October 2003. No significant effects on survival or growth were 

detected in any of these tests. Acute toxicity tests were run using stream water collected during three 

rainfaU events (stormwater testing) in summer-fell at Site LR-16 downsfream of Outfell 002. No 

significant acute toxicity (i.e., LC50 >I00% streamwater) was detected in any ofthe storms. 

OutfaU 001 Sites 

Fish Populations 

Fish populations were initially sampled in Spring 1997 and subsequently each fall since 1997. 

Brown frout have had an average density of 380 fish/acre and an average biomass of 42.5 lbs/acre (Fig. 

2). Values were consistentiy higher at the site downsfream of OutfaU 001 than at Site LR-1 upsfream of 

botii Outfalls 002 and 001. 

Fish Tissues 

In fish tissue samples, the number of analytes below detection Umits in both brown frout >8 

inches and brown trout <8 inches increased from 2002 to 2003. 
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Benthiclnvertebrate Populations 

Benthic invertebrate population sampling was conducted in fall 1997, 1998, and 1999, and in 

spring and fall since 2000. Densities have varied widely, with a particularly low density of 1,606 

organisms/m^ in faU 1997 to densities over 20,000 organisms/m^ in faU 2000, faU 2002, and spring 2003 

(Fig. 3). Number oftaxa has consistently been greater than 20 taxa, with >30 taxa foimd in four ofthe 12 

sample periods (Fig. 3). Number of EPT taxa has consistently ranged from nine to thirteen taxa. 

Shannon-Weaver diversity values have been generally good, with only two values below the threshold of 

2.50 (fall 1998 and fall 1999). All other values have been greater than 2.50, witii half ofthe values 3 

3.00. The values for these parameters indicate healthy, generaUy abundant invertebrate populations 

downsfream of Outfall 001. In addition, densities downstream of Outfall OOI were generally larger than 

at Site LR-1, upsfream of both Outfalls 002 and OOI. The number oftaxa, number of EPT taxa, and 

diversity have not demonstrated clear frends among Sites LR-1, LR-8A, and LR-16. 

Benthic Invertebrate Tissues 

Only 5 - 6 analytes were below detection limits in benthic invertebrate tissue samples in 2002 and 

2003. Concentrations of As, Ba, Fe, Pb, and V decreased and concentrations of Cd and Zn increased at 

this site from 2002 to 2003. 

Periphyton Populations 

Periphyton populations have been sampled at the site below Outfall 001 in fall 2002 and 2003. In 

both years, 19 algal taxa were coUected, of which 18 -19 taxa were diatoms. Diatoms comprised 92.1 -

100% of the population on those dates, whereas blue-green algae comprised the remainder of the 

population. 

Plant Tissues 

Between 3 - 5 analytes were below the detection limits in tissue samples from plants coUected in 

fall 2002 and fall 2003. Concentrations of B increased in 2003 compared to 2002, but concentrations of 

Mo and Se decreased. 
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Water Chemistry 

Dissolved Ba concentrations and total Al concentrations exceeded ecological chronic screening 

level criteria at all three sites in the vicinity of OutfaU 001 during each sample event. Dissolved B 

concentrations also exceeded the ecological chronic screening level criteria in spring, summer, and fell 

2003 at all three sites. Dissolved Cd concentrations exceeded ecological chronic screening level criteria 

at aU three sites in spring and fall 2003, but only at Site LR-llA upsfream of Outfall 001 and Site LR-13 

downstream of Outfall 001 in summer 2003 and at Site LR-16 downstream of Outfell OOI in fall 2002. 

Total Fe concentrations exceeded screening level criteria at the Site LR-llA upsfream of Outfall OOI and 

Site LR-16 downstream of OutfaU 001 in faU 2002. All other analyte concentrations were below 

detection limits or below all screening level criteria, or screening level criteria do not exist. 

Sediment Chemistry 

Human health screening level criteria were exceeded by As concentrations at all sites on each 

sample date. Iron concentrations also exceeded human health screening level criteria in the composite 

samples from sites upstream and downstream of Outfall OOI in fall 2002 and in depositional samples from 

at least two sites in the vicinity of Outfall OOI in spring 2003 and summer 2003. 3-

Hexachlorocyclohexane and 2-butanone concentrations exceeded ecological screening level criteria in 

composite samples from fall 2002 at all sites. Concentrations of Ni exceeded ecological screening level 

criteria in all samples from spring 2003, and concentrations of Cu, Pb, and Zn exceeded ecological 

screening level criteria in all samples from depositional zones in spring 2003. Otherwise, concentrations 

of As, Cd, Cu, Fe, Pb, Mn, Ni, Se, Ag, and Zn exceeded ecological screening level criteria in various 

samples on various dates, with most of these analytes found either upsfream only or both upsfream and 

downstream of OutfeU OOI. Concentrations exceeded ecological screening level criteria in downsfream 

sites only for Pb in riffle samples in spring 2003, Se in depositional samples in spring 2003, Cu and Mn in 

riffle samples from summer 2003, Fe in depositional samples in summer 2003, and Mn, Ni, and Zn in 

depositional samples in fall 2003. All other analyte concentrations were either below detection limits or 

below all screening level criteria, or screening level criteria do not exist. 

Habitat Evaluations 

Habitat evaluations at this site were conducted in faU 1999, 2002, 2003, and 2004, with a reduced 

set of parameters evaluated in spring 2004. Generally, eight habitat units were identified, except in 1999 
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when six units were identified. Mean depths have ranged from 0.9 - 1.7 feet, and mean maximum depths 

have ranged fiom 1.7 - 3.5 feet. Habitat quality ratings have varied from 2.5 - 3.6. 

Toxicity Tests 

Screening level chronic toxicity tests using Ceriodaphnia dubia were performed on water 

collected at the biological monitoring site downstream of Outfall 001 in October 2002. There were no 

significant effects on survival or reproduction in these tests. A fiall dilution series chronic toxicity test 

using C. dubia was conducted on water collected during snowmelt runoff in April 2003. The NOEC for 

survival was 100% and the NOEC for reproduction was 75% in this test, with corresponding IC25 values 

of >I00% and 89.2%, respectively. These values were not significantly different from 100% test water. 

FuU dilution series acute toxicity tests were also performed on water collected during three storm events 

in summer-fall 2003, each resulting in no significant acute toxicity (i.e., an LC50 of >100% test water) at 

the Site LR-16 downsfream of Outfell 001. 

Ten-day sediment toxicity tests using H. azteca and C. tentans were performed on sediment 

samples collected from the biological monitoring site downstream of Outfall OOI in October 2002 and 

October 2003. No significant effects on survival or growth were detected in the tests using C. tentans; 

however, there was only 71.3% survival in the October 2002 tests using H. azteca, significantiy different 

from the control. Other tests using H. azteca showed no significant differences from confrol values. 

Summary 

Even though Outfall 002 is the only NPDES permitted outfall currently in active use by 

Molycorp, chemical concentrations in the water frequently differ upstream and downstream of both 

Outfalls 001 and 002, reflecting changes in chemistry occurring through this study reach umelated to 

surface discharges. Regardless, biota population parameters show no measurable effects when comparing 

sites upstream and downstream of each outfall and are fiequentiy greater downsfream of outfall locations. 
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MOLYCORP, INC 
QUESTA DIVISION 

NPDES PERMIT NM0022306 APPLICATION 

SUPPLEMENTAL INFORMATION 

MANGANESE PUMP BACK SYSTEM SUMMARY 

Background 

The U.S. EPA Region 6 issued an Administrative Order Docket No. CWA-6-01-
1204, (AO), dated February 2, 2001, advising Molycorp, Inc. that the manganese 
loadings discharged from Outfall 002 exceeded those authorized by NPDES Permit 
NM0022306. The AO fiirther directed Molycorp to develop and implement a plan to 
achieve fiill compliance with the new Permit limitations by February 1, 2004 

Outfall 002 discharges collected seepage water from tailings ponds and 
intercepted groundwater to the Red River. Analysis by Vail Engineering, Inc. indicated 
that elevated manganese loadings were primarily due to the manganese in water 
transported to the tailings ponds rather than from seepage of such water through the 
deposited tailings. Water discharged to the ponds include combined well waters and 
surface waters diverted in the mill area, as well as water used to convey waste ore in a 
slurry and water from the mine de-watering operation. Vail Engineering found a large 
variation in the manganese concentrations of these various water streams, with the 
highest concentrations in the well water pumped for tailings transport and mine de-
watering. Vail Engineering determined that 90% of the total manganese loading at 
Outfall 002 derived from the original drain lines developed in the area down gradient of 
Dam IA. 

Remediation Program 

Vail Engineering recommended that all intercepted water from drain system 
components that had manganese concentrations in excess of 1.0 mg/L be diverted to a 
new well. This thus captured high manganese water would then be pumped a distance of 
6,000 feet to the Dam 5 A pond area and discharged to this upper pond. 

The investigation, analyses, and recommendation details are documented in the 
report, which is included herein by reference. 

Implementation of the recommendation was completed by Molycorp in January 
2004, consistent with the AO, and Outfall 002 discharge has been in compliance with the 
Permit Manganese loading limitations since the installation ofthe pump back system was 
completed. Molycorp, Inc. submitted the required documentation to EPA Region 6 in a 
letter dated December 30, 2003. EPA officially closed the AO in a letter dated January 



27, 2004. Molycorp, Inc, in a letter to U.S. EJPA Region 6 dated February 13, 2004, 
further demonstrated such compliance 
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MOLYCORP, m C 
QUESTA DIVISION 

NPDES PERMIT NM0022306 APPLICATION 

SUPPLEMENTAL INFORMATION 

BEST MANAGEMENT PRACTICES IMPLEMENTATION SUMMARY 

Background 

NPDES Permit NM0022306, at Part I.B. prohibited the discharge of pollutants 
traceable to point source mine operations through a hydrologic coimection to the Red 
River, except in trace amounts. The area in question is marked by natural springs and 
groundwater seeps, and is thought to originate, in part, from the mine rock piles. The 
exact source and nature of these springs and seeps has not been determined, nor is it 
expected that they will be in the near term. Therefore, a requirement to implement Best 
Management Practices (BMPs) to intercept these non-point flows was included in the 
Permit in lieu of precise source identification. Part I. C. included a Schedule of 
Compliance which, in part, scheduled the implementation of the BMPs specified in Part 
n.B. ofthe Permit. The design ofthe BMPs was provided in Part n.A. ofthe Permit. 
Satisfaction of BMP implementation requirement constituted compliance with the I.B. 
prohibition. 

The BMPs included the design and construction of two French drains at the 
Spring 13 and Spring 39 seepage zones, and the construction of three groundwater 
extraction wells below the toe of the Sugar Shack South mine rock pile. More detailed 
configurations and locations ofthe improvements are provided in Part II. A. ofthe Permit. 

Field investigations, both before and after implementation of the BMPs, were 
specified in the Permit to determine any appropriate changes to the design ofthe BMPs, 
and to assess the effectiveness of the BMPs at intercepting the potential seepage. 
Specified reporting requirements were also included in the Pennit provision. 

Evaluation of Effectiveness 

The above required effectiveness evaluation was conducted by Vail Engineering, 
Inc. of Santa Fe, New Mexico. The evaluation and its results are documented in a report, 
(Vail Engineering 2003), which is included herein by reference. 



In summary, the evaluation found the following: 

Spring 13 

During the first several weeks after installation, there was no noticeable seepage 
and no visible milkyness along the river north shore line. Subsequently, even though 
there was an apparent reduction in inlet flow to the French drain system, there remained a 
considerable reduction in visible seepage along the shoreline in this reach ofthe river. 

Spring 39 

The Spring 39 drainage system appears to be operating satisfactorily, and has 
eliminated visual seepage flow along the adjacent shore line. 

Groundwater Wells 

The groundwater vrithdrawal wells are functioning as expected, and are having 
the beneficial effect anticipated. However, because ofthe low permeability ofthe basin 
aquifer along the north side in the vicinity ofthe wells, the effects of such pumpage will 
accrue over a longer period of time then anticipated. Gradual reduction in conductance in 
the water pumped during the initial weeks of the system operation indicates and 
increasing percentage of basin flow water that is being drawn from outside the seepage 
plume. 
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VAIL ENGINEERING, INC. 

PHONE: (505) 
988-5575 

1588 SAN MATEO LANE 
SANTA FE, NEW MEXICO 

87505 

April 7, 2000 

APR 1;.; 2000 

Mr. Scott Wilson 
NPDES Permit Branch (6WQ-P) 
US Environmental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Re: Molycorp, Questa New Mexico - Spring 13 

Dear Sir, 

At the request of Mr. David Shoemaker, we are submitting herewith the Preliminary Design 
Analysis and related Drawings relative to the proposed interception of acid rock drainage at 
Spring 13 and Spring 39. 

Both areas are on US Forest Service land and the Spring 13 area is also on the right-of-way of 
State Highway 38. We regret to advise that at a meeting with the Forest Service District Ranger 
on April 6, we were advised that regulatory requirements for public notice, clearances from other 
Federal and State agencies etc. must be met and that at the earliest it probably will be September 
ofthis year before a permit for even the field investigations can be approved, and that a much 
longer time period may be required. The State Highway Department has advised that it caimot 
issue a permit until the clearance from the Forest Service is received. 

Molycorp wishes to advise you that it will do everything possible to expedite the approval of 
these permits, and that it will proceed with tentative fmal designs and make every effort to 
complete the installation ofthe proposed facilities this fall, before the low river flow period, 
which generally commences in November. 

Respectfully Submitted 
VailJEttgineering, Inc. 

Chief Engiiieer 
r.\Arj? 

cc: Mr. David Shoemaker 
Mr. Geyza Lorinczi 
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March 14,2000 

District Highway Engineer 
P.O. Box 4127 
Santa Fe, New Mexico 87502-4127 

Attention: Mr. James Sullivan 

Dear Sir: 

Attached is an application on behalf of Molycorp, Inc., Questa, NM for the making of 
temporary excavations along a section of State Highway 38 in Taos Coimty, New Mexico. 

There is a section along Red River adjacent to State Highway 38 where natural groimd 
water that has a very low pH (3.2 +) and very high mineral content is seeping into the river. 
This deteriorates the quality ofthe water in the river and during very low flow periods adds 
substantially to the milky appearance ofthe river water downstream. 

A few years ago the State Highway Department cdoperated with the New Mexico 
Environmental Department and Molycorp in excavating a trench in this area along the south 
shoulder ofthe highway near the river, the placement of lime stone in the french and backfilling 
the trench. It was hoped that the limestone would neufralize the low pH ofthe groimd water and 
the metals would precipitate out before reaching the river. Unfortunately this anoxic alkaline 
drain freatment has not significantly reduced the effect ofthe ground water seepage on the river. 

Recently, at the request ofthe U.S. Environmental Protection Agency, Molycorp agreed 
to try to intercept this ground water seepage to the river and freat or dispose ofthis water even 
though this water appears to be natural and not resulting from or related to Molycorp's mining 
operations. 

In order to design an effective system to intercept such ground water it will be necessary 
to determine the quantity and direction of flow and the hydroiogical characteristics ofthe aquifer. 

It appears that the ground water lies at a fairly shallow depth for some distance back away 
from the river. Molycorp therefore proposes to determine the water table elevation, gradient and 
other characteristics by open excavation with a back hoe. The excavation pits will generally be 
not over 36 inches wide and only as long as required to reach to a depth of a few feet below the 
water table. It is anticipated that the depth ofthe pits will range from abbut 6 feet up to a 
maximum of 12 feet. 

It appears that the highway right-of-way extends to near the river on the south side and 
generally to a steep hillside on the north. It will be necessary therefore to excavate the pits in the 
right-of-way, however there is sufficient room to make the excavations at a substantial distance 



from the paved roadway. At this location the highway has two 12 foot wide ttaffic lanes and a 
paved shoulder of about six feet. The proposed location ofthe pit closest to the highway is at a 
distance of 32 feet from the highway centeriine. At this location the pit will be behind a guard 
rail. Otherwise the pits will be about 40 or more feet from the highway centeriine. It is 
anticipated that the excavations will be backfilled with suitable compacted material and the areas 
restored within 48 hours after the excavation is made. At most locations a four inch perforated 
vertical pipe may be inserted for future monitoring ofthe water table levels. The pipe will be 
suitably capped and will be completed flush with the surface in possible fraffic or parking areas. 
All open excavations will be barricaded and the Highway Department's regulations regarding 
traffic safety will be complied with. 

In addition to the individual pits, it may be desirable to excavate a trench parallel to the 
highway for a distance of about 200 feet and at a distance of not less than 40 feet from the 
highway centeriine. If the ditch is located on the north side it will be behind the guard rail near 
Station 150+00. If the ditch is on the south side it probably will be down off the roadway 
embankment. A 4 inch drain line may be installed in this trench. After engineering data is 
obtained the french will be filled and the area restored. 

We anticipate that approximately 12 small pits will be required in addition to the 
temporary french. 

This application is for temporary excavations only. After the data is obtained and a final 
design is complete; Molycorp will submit an application for a permanent facility with detailed 
drawings for your consideration. It is anticipated that the proposed facility will consist of a 
french drain type system or several small wells which will be located near your right-of-way 
limits. 

We are aware that there are existing underground telephone and gas lines and possibly an 
electric cable in this area and Molycorp will work with the utility companies to insure protection 
ofsuch. 

Molycorp has promised to develop an effective ground water catchment system at an 
early date and therefore requests your favorable consideration and approval ofthis application at 
your earliest convenience. We are including herewith a sketch showing the general location and 
details ofthe proposed excavations. We have also reviewed, on site, the proposed work with Mr. 
Steve Sanchez of your Questa office. • 

Please contact the undersigned Ralph E. Vail at (505)988-5575 if you have any questions 
or need fiirther information. 

Respectfully Submitted 
VAm_ENGINEERING, INC. 

r ^Ul^ 
Chief Engineer 
NM PE & LS 2098 

cc; Mr. Geyza Lorinci 
Molycorp, Questa 
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• CH 

• 

Renewal Pennit 
Relocation 
Remain in Place 

TO: NEW MEXICO STATE HIGHWAY 
AND TRANSPORTATION DS»AflTMENT 
P.O. Box 1149 
Santa Fe, New Mexico 87504-1149 

1. Pursuant to New Mexico Statutes Annotated. 1978 Compilation. Sections 67-8-13 and 69-8-14, the undersigned 
M o l v c o r p . I n c . ^ 

Address: P . O . Box 4 6 9 . Q u e s t a . NM 87556-0469 

herein makes application to use highway rights of way to install: 
Size and Type of Pamiity Temporary e x c a v a t i o n s t o d e t e r m i n e g round w a t e r c o n d i t i o n s 
in the following location: N.M. Project No S.R. No 
Hwy. gtatinn 1 Sn+nn lo Hwy.Stat ion_J_i ihIHL 
County. S e c t i o n ^ . Township ^ ^ N , Range I3F. 
Z For the purpose of this application "within" shall be construed as meaning "on, over, under, across or along." 

a. "Engineer" shall be construed as meaning the District Highway Engineer of the New Mexico State Highway and Transportation 
Department or his representative 

b. "Applicanf' shall be construed as meaning the individual, firm, corporation, association, governmental subdivision, or other 
organization maidng application, or the successors of any of the above. 

c. "Facility" shall be construed as meaning, but not limited to. and publicly, privately, cooperatively, municipally orgovemmentally 
owned facility used for carriage, distribution or transmission of water, gas orelectricity, oil and products derived therefrom, sewage, 
steam or other projects carried by means of pipelines, conduits, wires, culverts, ditches, conveyors or other methods. 
d. If application is for a parallel installation, justification as to why private right may not be utilized must be furnished. 

3. Applicant proposes to relocate, install or leave fecility _ _ f e e t within the right of way Una The proposed installation shall be: 
parallel [ \ subsurface ^ open exravfltinn o^1^ nf pg-.roT„oT.<-

(Crossing or Parallel) (Subsurface or Overhead)'' (Boring. Jacking or Pavement Cut) 

a. W Applicant requests installation by pavement cut complete justification therefore shall be submitted by attachment 
b. Where application for pavement cut is justified, the application may be held in abeyance pending receipt of cash bond in an 
amount to be fixed by the Engineer. 

4. There is attached hereto a diagrammatic dimensioned drawing showing the location of existing and/or proposed installation 
referenced to roadway and right of way. right of way lines, any access control lines, distance of proposed installation above or below 
grade, highway stationing, identification of materials to be used and any other pertinent data. If application is for parallel installation, 
nature of adjacent land use shall be shown. Proposed installations on or in bridges or other structures, or for the instalir^on of any 
stnjctures. will require detailed structural drawings. 

5. Applicant desires this permit to be in affect for 1 yonrg Permit will not be issued for a period longer than 25 
years, must be renewed upon expiration and the burden of timely renewal is on the Applicant The Applicant shall formally notify the 
engineer of actual commencement and completion of construction of the installation. The Applicant shall also formally notify the 
Engineer of removal or abandonment of the facility, or relinquishment of ̂ e permit 

6. Thesigning of theapplication by the Engineer and returning ittothe Applicantshall validate this application as a permit The granting 
of this permit shall not be construed as.granting any easement or property right 

7. Servicing of facilities will not be permitted within the access control lines on any controlled access project Should an emergency 
occur, the Applicant shall notify tiie Engineer and shall provide such flagmen, flashers, warning or other safety devices as required by 
the Engineer. All routine maintenance shall be performed from outside any access control lines. 

8. The relocation or installation of facilities within public right of way shall t>e in strict conformance with all provisions of this application, 
drawing and the Instruction for Utility Permits, as they may be modified by the Engineer, and no departure therefrom may be made 
witiiout the written consent of the Engineer. All facilities shall be so placed that they will not interfere with nor endanger any roadway 
features nor other existing facilities. All construction of facilities shall be subject to the irispection and approval ofthe Engineer. All 
such work shall be performed so that danger, inconvenience and delay to the traveling public will be held to a minimum. Protection 
and handling of traffic during the installation are the responsibility of the Applicant and must be approved by Engineer. 

9. The Applicant will, except as otherwise ordered by the Engineer, restore the public right-of-way, and all bridges or other stiuctures 
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thereon or adjacent thereto which have been altered or affected by facility installation performed hereunder, in accordance with 
sound construction practices and the Engineer's specifications, and shall cause the work to be done in a workmanlike manner. If any 
damage is caused to the highway right of way or to any bridge, structure or improvement thereon or adjacent thereto by reason of the 
installation, maintenance, alteration or removal of such facilities or other appurtenances, the Applicant will reimburse the Engineer 
the full amount thereof promptiy upon demand by the Engineer provided, however that the obligation imposed under this paragraph 
shall not apply in the event the damage resulted from causes beyond the control ofthe Applicant All such facilities located within the 
right of way shall at all times be kept in such repair so as notto damage the highway, inconvenience or endanger the traveling public 
and shall be kept free from advertisement posters and the like. 

10. The Applicant will at all times indemnify and save harmless the Engineer from any and all claims of every kind of character caused by 
or incident to the installation, alteration, removal or condition of these facilities in the right of way and will promptiy reimburse the 
engineer for any and all expenses incurred by the Engineer in resisting any such claim or claims. Nothing herein shall t)e construed 
to mean that the Applicant hereunder will indemnify and save harmless the Engineer from any claim caused by or incident to any 
neglect carelessness or breach of duty on the part of the Engineer. 

11. Should the Applicant at any time fail to promptiy and fully perf onn any of the obligations imposed hereby and after thirty (30) days 
written notice thereof, the Engineer may, at his option, (a) cause the obligations to be fully carried out and performed, and the 
Applicant will promptly reimburse the Engineer for atl costs and expenses incident thereto, (b) may summarily order the removal of 
such facility and if the applicant fails to comply within a reasonable time, the engineer may direct the removal of the facility with al I 
costs and expenses thereto to be borne by Applicant 

12. If by any reason of any change in the location, construction, grade or t)y any other matter affecting the highway upon which any 
facility is located tiecause of changing traffic conditions or otherwise, it shall become advisable in the opinion of the Engineer the 
said facility be removed, relocated or otherwise modified, the Applicant upon written notice from the Engineer, shall remove, relocate 
or modify such facility without undue delay in such manner as the Engineer may direct or approve, at the Applicant's expense and at 
no cost to the Engineer. All facilities located on public right of way under the dual jurisdiction of the State and a subordinate 
governmental entity shall comply with all applicable rules and regulations of such entity properly and lawfully in force and including 
but not limited to provisions of local franchises not in conflict with the rules and regulations ofthe Engineer. The Engineer makes no 
warranty either express or implied as to the continued existence of any highway in any particular location and expressly assumes no 
obligation with regard to the facility upon change, vacation or abandonment of any highway or portions thereof. 

13. Neither the making of this application nor anything herein contained shall constitute a waiver on the part of the Applicant of any rights 
or claims had or made by some with respect to the occupancy of the struts and highways under the Constitution and laws of the 
State of New Mexico, nor shall anything herein contained in anywise prejudice or impair any rights or claims existing independent of 
this application with respect to the construction, operation and maintenance of the Applicant's facilities in the State of New Mexico. 

14. Each copy of the application must be signed by the Applicant as an individual owner or by any official designated to execute such 
documents. 
This application is hereby granted subject to all provisions herein and to the following special provisions, changes or amendments: 

Applirnnf M o l y C O r p , lUC , 

By Ralph E. Vail 

Yjyg Consulting Enfineer 

Approval of this permit is hereby given this day of . 19. 

New Mexico State Highway and Transportation Department 

By—>^».^ 
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Molycofp, Ina * > 
P. b. Box 468 
3 '^ miles East of Questa on State Road 38 
Ouesta, NM 87556 
Telephone (505) 586^212 
Facsinnite (505)536-0811 

TO' ScD-fl (Jtl 'SCl^ From; ^ ^ J A i ^ p r ^ . . 

Fax: Pages: 3 

Phone; Date: - ^'O/ii/o'^ 

including cover 

Re: CC: 

D Urgent U For Review • PSease Comment D Please Reply Q Please Recycle 

• Comments: 

This message is intended only for the use of the individual or entity to which it is addressed, and may 
comain information that is priviieged. confidential and exempt from disclosure under applicable law, if 
the reader of this message is not the intended recipient, or the employee or agent responsible for 
delivering the message to &ie intended recipient, you are hereby notified that any dissemination, 
distribution or copying of this communication is strictly pronibited. If you have received this 
communication in en"or. please notify the sender immediately by telephone and return the original 
message to the sender at the above address via the U. S. Postal Ser\'ice. Thank you. 
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From-MOLYCORP !NC, +5055860811 

Molycorp, Inc. 
Molybdenum GroLip 
PO. Box469 
Questa. NM 87556-0469 
Tetephcne (505) 586-0212 
Facsimile (505)386^811 

T-514 P.02/03 F-312 

n/tol}fcofD 

VIA FACSIMILE 

October 11. 2002 

J. Scott Wilson 
NPDES Permits Branch {6WQ-P) 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Re: Spring 13 and Spring 39 French Drain Design Modification 
NPDES Permit No. NM0022306 

Dear Mr. Wilson: 

As a followup to our conversation of October 9, 2002 we are providing tlie 
following documentation. As indicated in our conversation a recent inspection of 
the test drain line that was installed in Febaiary 2001 at Spring 13 revealed that, 
based on the current design specifications for cap screen slot and pipe orifice 
size, the french drain system may be prone to plugging, 

Priorto the final installation of the permanent drain lines at Spring 13 and Spring 
39, the following modifications to the design are pnsposed in order to minimize 
the potential for plugging: 

(a) The 2" pipe cap to be slotted with 1/8" saw cuts providing 
approximately 2" of open area per cap (slot width 12 Yz times that of 
the original 10 slot screen). 

(b) The drain pipe orifice size to be increased to 3/8" diameter holes which 
will have a flow capacity four times that of the original design of 3/16" 
holes. )t is anticipated that the higher flow rate will result in velocities 
sufficient to flush out any sediment that may plug the holes. 

(c) The spacing between orifices will be increased in an equal amount to 
compensate for the larger Individual orifice flow rate. 
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(d) Install two or four inch pipe wells extending from the drain line 
elevation to above the surface at about 60 foot intervals along the drain 
lines and mai<e periodic water level measurements to verify proper 
functioning ofthe drain systems in the future. 

Per our telephone conversation on October 9, 2002 it is Molycorp's 
understanding that the above modifications are acceptable to EPA and that 
Molycorp is approved to proceed as proposed. 

Should you have any questions or require additional information, please contact 
me at (505) 586-7625. 

Sincerely, 

Anne Wagner 
Environmental Manager, Questa 

Cc: Program Manager, SWQB, NMED 
W. Strickley, US EPA Region 6 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENflY 

WASHINGTON, D.C. 20460 

JAN I 9 2001 OFFICE 0 1 ^ * ' 
GENERALCOUNSEL 

MEMORANDUM 

SUBJECT: Adverse Decision in Amigos Bravos v. Environmental Protection Agency, et al, 
10th Cir. No. 99-2346 (January 3, 2001) 

FROM: Susan G. LepowQ^J^ 
Associate General Counsel 
Water Law Office (2355A) 

TO: Steven A Herman 
Assistant Administrator for Enforcement and Compliance Assuraiice (2201 A) 

J. Charles Fox 
Assistant Administrator for Water (4101) 

Gregg A Cooke 
Regional Administrator 
Region VI 

On January 3, 2001, the U.S. Court of Appeals for the Tenth Circuit reversed and 
remanded for further proceedings a decision of a Federal district court determining that collateral 
estoppel barred a citizen enforcement action under section 505 ofthe Clean Water Act (CWA). 

Appellant Amigos Bravos had filed a civil action against the U.S. Environmental 
Protection Agency and the Regional Administrator for Region VI (EPA), alleging that EPA had 
violated its duty to take corrective or enforcement action against Molycorp, Inc. (Molycorp) for 
unlawful point source discharges. Amigos Bravos alleged that a report prepared by an EPA 
employee constituted a determination by EPA that Molycorp was illegally discharging pollutants 
fi-om a point source without a pemiit. In these circumstances, Amigos Bravos asserted that the 
report triggered section 309(a)(3) ofthe CWA, and a consequent EPA duty to take some form of 
corrective action. The district court disagreed, concluding that a prior district court decision 
baited Amigos Bravos's claim under the judicial doctnne..ofwlIateral estoppel. This doctrine_ 
bars an action when the issues raised in the action have aheady been determined in a ^orcase".") 

Here, the Court of Appeals concluded that the prior decision did not bar the present 
action. Moreover, the court also declined to sustain the district court decision on other grounds 
raised by EPA These include the contention that, irrespective of whether or not collateral 
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estoppel applied, the Court of Appeals must sustam the lower court decision because the citizen 
complaint alleged violations of discretionary duties which the district court lacked jurisdiction to 
enforce. 

Background 

In an earlier district court action, Amigos Bravos filed a section 505 citizen suit action 
against Molycorp. In that case, Amigos Bravos alleged that Molycorp was violating its NPDES 
permit because pollutants fi-om waste rock piles at Molycorp's facility leached into ground water 
that was hydrologically connected to the Red River. The court granted Molycorp's motion for 
summary judgment concluding that, during the EPA permitting process, EPA had determined that 
Molycorp did not need a permit for any ground water seepage into the Red River. The court 
determined that Amigos Bravos's suit essentially attacked EPA's issuance of a permit to 
Molycorp and any challenge to a permit had to have been brought in a petition for review ofthe 
permit in a United States Court of Appeals pursuant to CWA section 309(b)(1)(F). Because 
Amigos Bravos had failed to challenge the permit pursuant to the statutory review provision, the 
district court concluded it lacked jurisdiction over the claim under the citizen suit provision. The 
Tenth Circuit afifirmed the decision. Amigos Bravos v. Molycorp,Inc., No. 97-2327, 1998 WL 
792159 {\Q!̂  Cir. Nov. 13, 1998). 

Tenth Circuit Decision 

In the current case, Amigos Bravos asserted that its citizen suit claim against EPA arose 
because EPA had changed its position fi-om that taken in the earlier permitting case. Amigos 
Bravos maintained that EPA had, subsequent to the issuance ofthe 1993 NPDES pennit 
considered in the previous case, determined that Molycorp was illegally discharging pollutants 
fi-om the waste rock piles, based on language in a EPA geologist's report to this effect. This 
determination, in Amigos Bravos's view, required EPA to take action against the unlawfU 
discharge under section 309(a)(3) ofthe CWA,. 

The Court of Appeals reviewed the district court's conclusion that the case was barred by 
collateral estoppel and concluded that it did not meet the four elements necessary for collateral 
estoppel. Specifically, the court noted that the issue decided in the earlier case was not identical 
to that raised in the more recent case. The first case involved the issue of whether EPA should 
have taken the allegations of an illegal point source discharge into account in its permitting 
decision. The second case concerns whether EPA has a duty to take enforcement action once it 
discovers an illegal discharge. Though factually related, in the court's view, the two issues were 
not identical. 

Next, the court concluded that Amigos Bravos did not have a flill and fair opportunity to 
litigate the second issue in the first proceeding, a necessary element for collateral estoppel to 
apply. The court noted that the report which Amigos Bravos asserted gave rise to EPA's duty 
under section 309 was not issued imtil two years after the initiation ofthe earlier action. 
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Moreover, resolving the issue of whether EPA had a duty to take an enforcement action was not a 
relevant issue in the first case. 

As noted, the court also rejected several altemative bases for sustaining the district court's 
decision. The court declined to do so on the basis that the court below had not considered these 
issues. The court went on, however, to include some potentially troublesome language on the 
issue of whether the Agency has a mandatory enforcement duty xmder section 309(a)(2). The 
court stated that: 

"We make no comment on whether the Administrator's enforcement duties are 
discretionary or mandatory, except to observe that there is no controlling Supreme Court 
or Tenth Circuit authority." 2001 WL8310, *2 (10* Cir. (N.M.)). 

As you are aware, several district courts have recently concluded, contrary to the 
Agency's view, that, in certain circumstances, the Agency may have a mandatory duty to take an 
enforcement action. 

If you have any fiirther questions about this decision, please call Richard Witt (202-260-
7715) of my staffer Renea Ryland, Office of Regional Counsel, Region VI (214-665-2131). 

Attachment 

cc: EricSchaeffer(2241A) 
Brian Maas (2243 A) 
Mike Cook (4201) 
Renea Ryland, ORC - Region VI 
Regional Counsels, Regions I-X 
Regional Water Management Directors, Re^ons I-X 
Associate General Coimsels 
Water Attomeys 
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Only the Westlaw citation is currently available. 

United States Court of Appeals, Tenth Circuit. 

Amigos BRAVOS, a nonprofit corporation and New 
Mexico Citizens for Clean Air 

and Water, a nonprofit corporation, Plaintiffs-
Appellants, 

V . 

ENVIRONMENTAL PROTECTION AGENCY; 
Carol Browner, Administrator of the 

Environmental Protection Agency; Greg Cook, EPA 
Regional Administrator for 

Region VI, Defendants-Appellees. 

No. 99-2346. 

Jan. 3, 2001. 

Appeal from the United States District Court for the 
District of New Mexico, (D.C. No. 
CIV-99-327-DJS). 

Submitted on the briefs: [FN*] Matthew Bishop, 
Westem Environmental Law Center, Taos, NM, for 
the Plaintiffs-Appellants. 

FN* At the parties' request, the case is 
unanimously ordered submitted without oral 
argument pursuant to Fed.R.App.P. 34(f) and 
lOthCir.R. 34.1(G). 

John W. Zavitz, Assistant United States Attorney, 
Albuquerque, NM, Renea. Ryland, United States 
Envirormiental Protection Agency Office of 
Regional Counsel, Dallas, TX, Lois J. Schiffer, 
Assistant Attorney General, Evelyn Ying, Melaine 
Williams, Kathryn E. Kovacs, Washington, DC, for 
the Defendants-Appellees. 

Before BRORBY, KELLY and LUCERO, Circuit 
Judges. 

LUCERO, Circuit Judge. 

*1 Plaintiffs-appellants Amigos Bravos and New 
Mexico Citizens for Clean Air and Water bring this 
civil action for declaratory and injunctive relief 
against the United States Environmental Protection 
Agency ("EPA"), the EPA Administrator, and the 
EPA Regional Administrator under a citizen suit 
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provision of the Clean Water Act ("the Act"), 33 
U.S.C. § 1365(a)(2). [FNl] Appellants allege that 
in February 1998 the EPA recognized an illegal 
point source [FN2] discharge of pollutants entering 
the Red River from waste rock piles of Molycorp, 
Inc.'s molybdenum mine site near Questa, New 
Mexico but has failed to take any corrective or 
enforcement action. The district court concluded that 
the suit is barred by the doctrine of collateral 
estoppel and dismissed the matter with prejudice. 
[FN3] Exercising jurisdiction under 28 U.S.C. § 
1291, we reverse and remand for further 

.proceedings. 

FNl. 33 U.S.C. § 1365(a) provides: 
(a) Authorization; jurisdiction 
Except as provided in subsection (b) of this section 
and section 1319(g)(6) ofthis title, any citizen may 
commence a civil action on his own behalf— 
(1) against any person ... who is alleged to be in 
violation of (A) an effluent standard or limitation 
under this chapter or (B) an order issued by the 
Administrator or a State with respect to [Clean 
Water Act standards], or 
(2) against the Administrator where there is an 
alleged failure of the Administrator to perform any 
act or duty under this chapter which is not 
discretionary with the Administrator. 
The district courts shall have jurisdiction, without 
regard to the amount in controversy or the 
citizenship of the parties, to ... order the 
Administrator to perform such act or duty.... 

FN2. tinder the Act, a point source is "any 
discernible, confined and discrete conveyance, 
including but not limited to any pipe, ditch, 
channel, tunnel, conduit, well, [or] discrete fissure 
... from which pollutants are or may be 
discharged." 33 U.S.C. § 1362(14). 

FN3. The district court's judgment was entered 
upon a memorandum opinion and order issued by 
the magistrate judge assigned to the case for final 
disposition pursuant to 28 U.S.C. § 636(c) and 
Fed.R.Civ.P. 73. 

I 

The district court's collateral estoppel determination 
is based on the outcome of a case filed by appellants 
in 1995 against Molycorp. In that case, brought 
under 33 U.S.C. § 1365(a)(1), appellants alleged 
that the discharge of pollutants leached from the 

Copr. © West 2001 No Claim to Orig. U.S. Govt. Works 



2001 WL8310 
(Cite as: 2001 WL 8310, *1 (10th Cir.(N.M.))) 

waste rock piles into the Red River was not 
authorized by the National Pollution Discharge 
Elimination System ("NPDES") permit reissued by 
the EPA in September 1993. See Amigos Bravos v. 
Molycorp, Inc., No. 97-2327, 1998 WL 792159 
(10th Cir. Nov. 13, 1998) (unpublished disposition). 
The district court granted Molycorp's summary 
judgment motion on the ground that it lacked subject 
matter jurisdiction over appellants' claims. 

In making its determination, the district court 
examined the EPA's permitting process and the 
issues resolved in connection with the Molycorp 
permit. It "determined that, '[wjithout question, the 
EPA made a decision that Molycorp did not need a 
permit for any groimd water seepage into the Red 
River, regardless of whether Molycorp's operations 
polluted the ground water and, eventually, the 
river.' " Id. at * *3 (quoting the district court's 
order). Because, " '[a]t its core, [appellants'] 
complaint attack[ed] the EPA's decision to reissue 
Molycorp's NPDES permit,' " appellants were 
required to bring their claims to the court of appeals 
in a petition for review under 33 U.S.C. § 
1369(b)(1)(F). Id. Accordingly, the district court 
lacked subject matter jurisdiction. On appeal, this 
Court affirmed. See id. at * *4. -

In the present case, appellants assert that their 
claims are premised entirely on the EPA's 
recognition of the allegedly illegal point source 
discharge in a February 13, 1998 report entitled 
"Report on Hydroiogical Connection Associated 
with Molycorp Mining Activity, Questa, New 
Mexico." They contend that the EPA's report 
constituted a change of position that triggered a duty • 
under § 309(a)(3) of the Act, requiring the EPA to 
take some form of corrective action against 
Molycorp. See 33 U.S.C. § 1319(a)(3). [FN4] 
Additionally, appellants assert that the EPA's failure 
to take action amounts to an illegal exemption of a 
known point source discharge from the Act's permit 
provisions. See id. § 1342(a)(1) (requiring, for "the 
discharge of any pollutant, or combination of 
pollutants," a NPDES permit prescribing conditions 
"necessary to carry out" the Act's provisions); id. § 
1311(a) (making illegal any pollutant discharges not 
specifically allowed by an NPDES permit). 

FN4. Section 309(a)(3) provides, in pertinent part: 
Whenever on the basis of any information available 
to him the Administrator finds that any person is in 
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violation of [provisions of the Act], or is in 
violation of any permit condition or limitation 
implementing any of such sections in a permit .... 
he shall issue an order requiring such person to 
comply with such section or requirement, or he 
shall bring a civil action.... 

II 

*2 We review de novo a district court's 
determination that collateral estoppel bars a 
plaintiff's claims. See Dodge v. Cotter Corp., 203 
F.3d 1190, 1197 (10th Cir.2000). Under the 
doctrine of collateral estoppel, "once a court has 
decided an issue of fact or law necessary to its 
judgment, that decision may preclude relitigation of 
the issue in a suit on a different cause of action 
involving a party to the first case." Ag Servs. of 
Am., Inc. v. Nielsen, 231 F.3d 726, 732 (10th 
Cir.2000) (quotations and citations omitted). As 
applied in the Tenth Circuit, the elements of 
collateral estoppel are: 

(1) the issue previously decided is identical with 
the one presented in the action in question, (2) the 
prior action has been finally adjudicated on the 
merits, (3) the party against whom the doctrine is 
invoked was a party, or in privity with a party, to 
the prior adjudication, and (4) the party against 
whom the doctrine is raised had a full and fair 
oppormnity to litigate the issue in the prior action. 
Dodge, 203 F.3d at 1198. 

In this case, neither the first nor the fourth element 
is satisfied. The issue in contention in the prior 
action concemed appellants' allegations of a point 
source discharge that should have been taken into 
consideration in the EPA's decision to reissue 
Molycorp's 1993 NPDES permit. Here, the issue is 
whether the EPA has a duty to take action once it 
discovers an illegal point source discharge. Although 
factually related, these two issues are not identical. 
Furthermore, as a matter of timing, appellants did 
not have a full and fair opportunity to litigate the 
current issue in the prior action. The EPA report 
was issued over two years after initiation of the 
earlier action, during the pendency of appellants' 
appeal. Resolving the duty issue was not necessary, 
or even relevant, to the judgment in the earlier 
action. Accordingly, the district court was incorrect 
in concluding that the doctrine of collateral estoppel 
operates to bar the instant action. 

We acknowledge the EPA's argument that, even if 
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collateral estoppel does not bar litigation of this 
case, we may affirm the district court's dismissal on 
an alternative basis. We decline to do so. "As a 
general mle, we do not consider issues not passed 
on below, and it is appropriate to remand the case to 
the district court to address an issue first." N. Texas 
Prod. Credit Ass'n v. McCurtain Coimty Nat'l 
Bank, 222 F.3d 800, 812 (10th Cir.2000). [FN5] 
The judgment of the district court is REVERSED 
and REMANDED for further proceedings consistent 
with this opinion. 

FN5. The EPA provides several bases for its 
contention that dismissal was the appropriate 
disposition of this lawsuit. Two of these arguments 
require a factual analysis which cannot be 
performed on the record before us. These factual 
arguments include: (1) a claim that the 1998 report 
which triggered this action is of no legal 
significance, in that the report was authored by a 
geologist who was not empowered to make 
findings on behalf of the Administrator and, 
therefore, does not constitute a "finding" under § 
1319(a)(2) or "determination" under § 1342(c)(3) 
necessary to impose an enforcement duty; and (2) 
an assertion that the EPA met any such duty on 
May 27, 2000 by issuing a draft of a new NPDES 
permit that covers the groundwater discharges at 
issue in this case. 

The EPA's primary argument relies on principles 
of statutory interpretation. The citizen-suit 
provision of the Act authorizes suits against the 
Administrator only when the Administrator's duty 
is mandatory and nondiscretionary. See 33 U.S.C. 
§ 1365(a)(2). The EPA contends that, although 
the complaint alleges violations of 
nondiscretionary duties, the specified duties 
are.actually discretionary,.and that the federal 

courts therefore lack subject matter 
jurisdiction over appellants' claims. We make 
no comment on whether the Administrator's 
enforcement duties are discretionary or 
mandatory, except to observe that there is no 
controlling Supreme Court or Tenth Circuit 
authority. However, we note the EPA's 
contention that the statutory interpretation 
issue implicates subject matter jurisdiction is 
erroneous. This notion appears to be based on 
case law decided before recent cases 
explaining "[t]he absence of a valid (as opposed to 
arguable) cause of action does not implicate subject 
matter jurisdiction, i.e., the courts' statutory or 
constitutional power to adjudicate the case." Steel 
Co. [v. Citizens for a Better Environment, 523 
U.S. 83, 87 (1998) ]. Jurisdiction is not defeated 
by the possibility that the averments might fail to 
state a cause of action on which petitioners could 
actually recover. Rather, where the complaint is so 
drawn as to seek recovery directly under the 
Constitution or the laws of the United States, the 
federal court, but for two possible exceptions must 
entertain the suit. The two exceptions come into 
play where the alleged claim under the Constitution 
or federal statutes clearly appears to be immaterial 
and made solely for the purpose of obtaining 
Jurisdiction or where such a claim is wholly 
insubstantial and frivolous. If the applicability of 
the federal statute upon which a plaintiff 
relies is genuinely at issue, the federal courts 
possess jurisdiction and should reach the 
merits of the claim. Davoll v. Webb, 194 F.3d 
1116, 1129 (10th Cir. 1999) (further citations and 
quotations omitted). 

END OF DOCUMENT 
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February 16,2000 

REMEDIAL SYSTEMS 
FOR THE ACID ROCK DRAINAGE 

AT THE MOLYCORP MINE, QUESTA, NEW ME 
CONTACT: C. David Abshire (USEPA, Region 6, 214-6 

The EPA Region 6 National Pollution Discharge Elimination System (NPDES) program has 
requested the Ground Water Center (GWC) develop the most appropriate remedy for the low ph 
and high metals seep discharge to the Red River at the Molycorp mine site. The GWC contends 
that no thorough remedial investigation has been conducted at the Molycorp mine site, and 
therefore, any proposed remedy may not be fully effective in reaching the NPDES goals. For 
optimum effectiveness, water quality samples should be taken at uniform intervals along the Red 
River to characterize all metals sources to the river. The visible seeps may not be the only 
sources of contamination to the river; the river is fed by groimd water which enters the river from 
below, as well as from the bank (i.e., seeps). Concentrations and ph levels defined by equally 
spaced river samples would dictate the most appropriate remedial system for the river. However, 
although a comprehensive study of Red River water quality is required to define the most 
appropriate remedial plan for the river, the point ofthis study is to address issues relevant to the 
NPDES program, i.e., discharges to surface water. 

Disregarding the GWC's concems for evenly spaced river water samples, the GWC has 
developed what it believes to be the most appropriate remedy to address the Region 6 NPDES 
concems, based on the available data. The proposed remedies are to be cost effective by utilizing 
the hydraulic head developed by the natural river gradient (in place of pumps) and existing 
Molycorp facilities (i.e., pipeline, ion-exchange tmit, settling ponds). The NPDES proposed -
permit requires zero seep discharge to the Red River within the Molycorp boundary. The GWC 
views the zero discharge requirement as either a zero water discharge or a zero contaminant 
discharge. Therefore, the GWC has developed two (2) remedial approaches: total capture and 
ex-situ active treatment, and a combination of ex-situ passive treatment (e.g., limestone cells) for 
low flow seeps and capture and ex-situ active treatment for the high flow seeps. The following is 
a discussion addressing each remedial approach. 

TOTAL CAPTURE AND EX-SITU ACTIVE TREATMENT: 

The capture of seep discharge requires 1) trenching approximately 6 separate seep areas, 2) 
installing drains which maintain a negative head to move groimdwater to the dfain, and 3) 
moving the captured water to a treatment facility which can manage the water volumes, and 
neutralize the ph and remove the metals. Molycorp has constmcted a pipeline al6ng the river 
firom the mine site, down-gradient to the ponds at Questa for the transport and disposal of mill 
slurry. On the assumption that the pipeline pressure at the seep location is minimal, Molycorp 
may forgo pumps and utilize the natural gradient ofthe river to pipe captured ground water fi-om 
the drain to the pipeline. A combination of gravity drainage with backflow systems to prevent 
pipeline water entering the drain system and dedicated pumps operating only when the gravity 



drainage is insufficient can be utilized to minimize costs. The Molycorp Questa facility^y" 
maintains an ion-exchange treatment facility, which at the moment is idle. The pip^p^^water 
would be directed to the ion-exchange unit which would increase the ph and remc^l le , metals 
prior to the discharge ofthe decant water to the settling ponds and ultimately to ^pffi/er. The 
pipeline and treatment facility already exist, therefore, Molycorp's expend^u^^md be for the 
capture trenches, drains and associated piping to connect to the existing p ^ ^ ^ K The only 
concem for this remedial approach is whether the ion-exchange facility & s ^ c a p a c i t y to 
manage the cumulative water volumes from all seeps within the Molycc^^oundary. 

EX-SITU PASSIVE TREATMENT AND CAPTURE AND EX-SITU ACTIVE TREATMENT: 

Waters from high flow seeps will be captured, removed and treated (e.g., ion-exchange facility). 
In addition to the capture and treatment of high flow seeps, the GWC proposes a series of passive 
limestone systems of solid catchment cells, inside the Molycorp property boundary, to raise the 
ph of low flow seep discharge, and in tum, discharge neutral ph waters to the river while 
precipitating the metals into the solid catchment cells. When the limes ability to raise the ph is 
depleted, the expended lime and the precipitate will be removed by lifting each catchment cell 
"cage" and transporting the lime and precipitate to a disposal cell. New limestone will be added 
to the catchment cage at the site. 

Considering that Acid Rock Drainage (ARD) degrades the river water quality and that water 
moving down through Molycorp's Waste Rock Dump (WRD) material appears to be one ofthe 
major causes of ARD, the most appropriate remedy for the mine site would be to cap the WRDs 
with impermeable material to prevent the infiltration of water. This would require Molycorp cap 
approximately 500 surface acres of WRDs with a hard surface (e.g., concrete, clay, etc.). 
However, although the WRDs are capped, the existing contaminated groundwater below the 
WRDs will require many years to reach the river. Therefore, controlling seep discharge is 
necessary to improve the Red River water quality. 

Considering that this is an NPDES issue, and that apparently the NPDES program has authority 
over point discharges to surface water only, the GWC suggests that NPDES request Molycorp 
position ex-situ limestone filled catchments at relatively low discharge seeps; and capture, 
extract and treat the more active and concentrated seep discharge. The Red River is fed by 
ground water which enters the river through visible seeps along the bank and fi-om the river bed. 
Molycorp, National Forest personnel or conservation groups may be willing to address Red 
River water quality outside ofthe Molycorp property boundary to utilize a dilution factor for low 
ph which may enter the river system fi-om the river bed. 

The following is a discussion ofthe negative and positive aspects of remedial systems and river 
water quality issues outside ofthe Molycorp boundary. 

1) In-situ Versus Ex-situ Treatment: 



Seep discharge and metals concentrations are relatively low at most seeps to allow the -^ of 
small in-situ anoxic limestone drains or ex-situ catchment cells of limestone. The p f i l ^ ^ ^ 
volume, concentrations and flow velocity ofthe water dictate the effectiveness o f ^ ^ ^ i or 
catchment to increase ph and precipitate metals within the confines ofthe s y s t e o ^ ^ ^ t 
importantly, the acidic waters must be in contact with the limestone for amapwopaate length of 
time for the alkaline material to increase the ph to an acceptable level. T ^ ^ Q ^ , the discharge 
(flow) rate, acidity and metals concentrations must be determined to d e m e ^ ^ size (length and 
depth) ofthe system and the volume of limestone needed. A large v o l u ^ ^ f limestone and large 
system would be required for high flow seeps, however they would not be appropriate for this 
area due to the relatively narrow width ofthe Red River and river bank material. 

The negative aspects of an in-situ anoxic system is that it must be placed deep enough below the 
water table surface (and the predicted water table surface due to decreased head within the 
system) to maintain anaerobic conditions; if not, iron and aluminum levels are such that they 
may form hydroxides which will coat the limestone surface and make it ineffective. In addition, 
decreasing the hydraulic head ofthe water table increases volumes and velocity of ground water 
moving through the system. Greater volumes may lower the effectiveness ofthe drain. At the 
most active seeps (e.g.., Capulin Canyon), the ph level is considerably lower, and concentrations 
and the flow rates are greater; and therefore, this seep discharge requires groundwater capture 
and ex-situ treatment, not the placement of an anoxic drain. The capture ofthis seep water can 
be accomplished by placing a standard drain below ground or installing a capture well near the 
river. 

Other seep flow rates, ph level and concentrations are such that the discharge can be treated in a 
passive system (i.e., ex-situ catchment cell). Although the river area is considered small for 
capture cells, it appears that the low seep discharge should have sufficient residence time within 
the limestone filled catchment cell for the alkaline material to increase the ph to an acceptable 
level. The catchment cells would be in series, the first set of cells would be dedicated to aeration 
(precipitation of hydroxides) and the remaining cells for limestone water interaction. 

2) Addressing River Water Quality: 

In combination with the previously discussed "remedy for seep discharge", The National Forest 
group, which controls the majority ofthe properties outside ofthe Molycorp property, may wish 
to assist the local community in addressing the overall Red River water quality. For example, a 
passive system may be placed within the Hanson creek tributary (within National Forest control), 
which is upriver (outside) ofthe Molycorp property. This tributary supplies approximately 3 ph 
water and dissolved metals to the Red River due to minor abandoned mines and the Hanson scar 
material. Considering that seepage occurs from below river level (i.e., the river bed), increasing 
the ph, and in-tum precipitating metals, within the Red River at Hanson Creek would allow good 
quality water to move down river to dilute any river bed seepage. 



CONCLUSIONS: 

The GWC has concems regarding the effectiveness of any remedy based on the avafll^lp data 
The most appropriate remedial approach(s) must be developed to address the loWpKMvels and 
metals concentrations discharged to the Red River by seeps. Prior to the d^ijgn (W m̂e remedial 
system, water quality samples should be taken at the seeps and at uniformjmervals along the Red 
River to define the site specific acidity and contaminant input to the r i v ^ AMngle remedial 
approach, in most cases, will not achieve the desired water quality. Meral^ave different 
solubilities, and therefore, the metals concentrations in seep and river water must be defined to 
determine the optimum ph value needed for the limestone drains and catchments to be most 
effective. Constituents may require aeration to remove them from the water prior to entering the 
system because some can coat the limestone surface preventing its effectiveness in increasing the 
ph level. 

The most effective remedy for seeps within the Molycorp boimdary is 1) passive treatment (i.e., 
limestone filled catchment cells) at low flow seeps; and 2) capture (i.e., trench), transport (i.e., 
pipeline) and ex-situ treatment (i.e., ion-exchange) of high flow seep discharge. To address the 
water quality within the Red River watershed, an additional option would be to address the 
metals loading to the Red River upgradient ofthe mine site (i.e., Hanson Creek). The proposed 
remedies are appropriate; however, as previously discussed, several conditions can hamper the 
effectiveness of these remedial systems to improve river water quality within the Red River 
watershed. Therefore, representative water quality data fi-om seep discharge, trenches and the 
Red River must be collected to define the most effective remedy for the low ph and high metals 
concentrations being discharged by surface and ground water to the Red River. The remedies 
suggested by EPA are designed to be cost effective. If the remedies are not completely effective, 
they will stay actively in place and supplemental remedies will be designed. Molycorp may wish 
to propose other remedial approaches to address the acidic, high metals seeps within its 
boundaries. However, although all interested parties agree to a remedy(s) based on adequate site 
specific data, any remedial plan requires a pilot project to determine its effectiveness in meeting 
the NPDES goals for zero discharge to the Red River. 
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Walter West, P.E. 
RR2, Box 226K 
Zavalla, TX 75980 
Feb. 22,2002 

Office ofthe Chief Clerk - MC 105 
Texas Natural Resource Conservation Commission <. 
P.O. Box 13087 
Austin, TX 78711-3087 

Subject: Comments on Donohue Industries, Inc. 
Application for Amendment - Permit No. 00368 

Dear Ms. Castanuela; 

Please consider these additional comments in your review ofthe subject permit 
amendment. 

Paper mills are known sources of pollutants that include hazardous and toxic materials. 
The Luflcin Paper Mill has been in operation since the early forties and it is very likely 
that hazardous wastes have been disposed of on-site, within an unlmed land fill. 
Monitoring wells are known to exist in or near the paper mill land fill currently operated 
or owned by the applicant. In order to protect the public fi'om ground water 
contamination by leachate associated with this land fill it would be appropriate to include 
in the 00368 pemiit a requirement to monitor, assay, and report the water chemistry 
conditions in the groimd water affected by the land fill. 

Refer to Tech Section, page 14 ofthe application. The permit application says 
location of monitoring wells and water supply wells is given in attachment 7 & 8. 
There were no indications of wells on attachments 7 & 8 in the amendment application 
on file for public review in the Lufkin Library. 

On page 14 ofthe Tech Section ofthe permit application available for public review, the 
applicant was asked to define locations of leak detection and monitoring wells in place or 
plarmed. The applicants response to this query was "N/A". Since at least 15 monitoring 
wells have been assayed by the applicant this does not seem to be an appropriate 
response? 



It would seem appropriate for Tl̂ RCC to require the applicant to describe the means of 
leachate collection if any, and to also describe the means of disposal of leachate collected 
fi-om this land fill, if any. 

In the interest of avoiding human health and nuisance issues the applicant should identify 
the location of privately owned wells and public water wells in the vicinity of their 
landfill. 

Comments I submitted to Mr. Rocques of TNRCC on the recently advertised 305(b) 
assessment take issue with the classification of Paper Mill Creek as an intermittent 
stream. The permit limits associated with this classification do not provide protection of 
aquatic life and allow effluent causing chronic toxic effectsto pass through privately 
owned property and National Forest property. There is a TNRCC intemal memorandum 
written in 1996 that identifies several metals detennined by TNRCC to be present in 
waste water discharges fi-om outfall 001 which discharges into Paper Mill Creek, Table 
B-5 ofthe amendment application requires the applicant to identify constituents known to 
be present and to quantify the concentration level ofthe constituents. Mercury, lead, and 
copper were not identified as constituents by the applicant even though the 1996 TNRCC 
memorandum indicates the metals are present in the 001 outfell effluent in significant 
concentrations. The permit regulating discharges fi-om outfall 001 should contain limits 
that preclude the passage of toxic effluent through private and public property and should 
protect both the public health and aquatic life fi-om synergistic toxic effects. 

I apologize for the late submittal date on these comments but this is due in part to my 
inability to get answers from TNRCC to questions about the issues raised herein that I 
submitted last May - 2001. Your consideration of these comments will be appreciated. 

Sincerely 

Walter West, P.E. 

Sincerely ^ 

CC: Gregg Cooke 
J. McReynolds 



United States Department of the Interior \J/\^^^ j p< 
nSH AND WILDLIFE SERVICE 

New Mexico Ecological Services Field Office 
2I05OsunaNE 

Albuquerque, New Mexico 87113 
Phone: (505) 346-2525 Fax: (505) 346-2542 

August 13, 2001 

. / 

yk. Holland Shepherd 
New Mexico Energy, Minerals, 

and Natural Resources Department 
Mining and Minerals Division 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

Dear Mr. Shepherd: 

Thank you for the opportunity to participate in the technical review ofthe Molycoi^^ine' 
Closeout/Closure Plan. The following comments are in response to issues raised "in Ihe Jiiiie 
19,2001, Molycorp conference call hosted by the U.S. Environmental Protection Agency 
regarding fish and benthic invertebrate populations in the Red River. Comments are based 
primarily on infonnation provided in the report titled "Red River Biological Monitoring 
2000" (Chadwick 2001). While Chadwick (2001) discusses some very important points 
regarding the ecological health of die Red River, there are several additional issues that were 
not addressed. 

Fish Population Survevs 

Although trout populations (density) progressively decrease between the town of Red River 
and Hansen Creek (upstream of Molycorp), trout biomass does not. Chadwick (2001) 
mentions biomass, but discussions throughout the document focus on total trout populations 
(rather than biomass and individual species trends). The relative steady biomass concurrent 
with a decrease in density indicates a shift fi-om smaller fish (e.g., brook trout, other native 
trout) to larger fish (e.g., stocked rainbow trout). There is a slight decrease in biomass at the 
June Bug campground, which may be related to a switch in competitive advantage between 
brown trout (which prefer bigger, slightly wanner waters) versus previously abundant brook 
trout (which prefer smaller, cooler headwaters). But brook trout and brown trout mean 
weight (biomass) and condition factor (ratio offish weight to length) actually increase at the 
June Bug site (bigger, fatter fish compared to sites fiirther upstream). Thus, adverse effects 
to the fish community due to natural metal loading above the Molycorp mine appear less 
severe once biomass and species distributions are considered. 
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Figure 1. Individual fish species population trends in the Red River during September 2000 (data 
re-plotted from Chadwick 2001). BRK = brook trout; RBT = rainbow trout; BNT = brown trout; 
MC = Molycorp. 

E 
E 

Ui 

"3 

u 
(0 u. 
c 
o 
*s 
'"B 
c 
o o 

1.000 

0.900 

0.800 

0.700 

0.600 

0.500 

0400 

0300 

0200 

0.100 

0.000 

\ 

\ ^ ^ ^ 

* 

. ^y 
^ ^ 

* 
* 

- - -BRK 
1 

\ 
V 

\ 
V 

- s t a r t of 
If/I ol ycorp 
Property 

^r 

- R B T — - BNT 

\ v / 
^ ^ 

/ 

Above to\Mi June Bug Above MC, Above MC, Above 
RR Can^grouad Above Below ColumUne 

Hanson Grk Hanson CA 

Below Instream Above Below 
Goathill USFSSation hatchery Hatcheiy 

Figure 2. Fish condition factor, which is the ratio offish weight to length, for three trout species 
in the Red River sampled in September 2000 (data derived firom Chadwick 2001). BRK = brook 
trout; RBT = rainbow trout; BNT = brown trout; MC = Molycorp. 
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Moving farther downstream, even diough trout populations approach zero below Hansen 
Creek (above Molycorp operations), some rainbow trout persist. Nonetheless, there is 
clearly a negative impact on fish populations below Hansen Creek. The cause(s) ofthis 
decline may include: natural metals loading firom the Hansen Creek hydrothermal scar, 
increased fishing pressure, decreased habitat quality or quantity, and decreased invertebrate 
food availability. 

Below Molycorp property, rainbow trout are completely absent even though they are stocked 
upstream. The only trout species present at and below Molycorp operations are brown trout. 
Studies offish populations and species distributions in the metal-contaminated Clark Fork 
River in Montana, noted this same trend. Rainbow trout were absent firom many 
contaminated stretches ofthe Clark Fork River, whereas brown trout remained. Laboratory 
studies determined that rainbow trout were more sensitive to metals than brown trout 
(Phillips and Lipton 1995). Concurrent studies concluded that pulses of metals (i.e., storm 
events), prior acclimation to metals, behavioral avoidance, and consumption of metals-
contaminated invertebrates, could adversely affect fish health, survival, and/or species 
distributions'. 

Despite gradual increases in brown trout numbers through much of Molycorp's property, 
mean brown trout weight and condition factor decrease, suggesting unpaired health. 
Impaired health could be related to a parallel decrease in benthic invertebrate density (food) 
and/or sub-lethal contaminant stressors. Brown trout density also decreases farther 
downstream at the Questa Ranger Station site. This could be related to the cumulative 
impacts of several low-pH, metal-rich seeps (such as from Capulin Canyon) on water quality 
beyond the downstream border of Molycorp's property. More contaminant-sensitive 
rainbow trout do not retum until just upstream of the hatchery. 

While other factors, such as poor habitat quality and discharge, could explain the trends in 
fish and invertebrate density and species diversity, contaminants can not be discounted as a 
causative factor. Even if surface-water grab-samples do not indicate an exceedance of a 
water quality criterion, highrconcentralion pulses of contaminants can be toxic, may cause 
fish to avoid metal enriched water, and result in the temporary collapse of benthic 
invertebrate populations. It is possible that the Red River is markedly "biologically 
impoverished" or "devoid of aquatic life" during these events. 

Although aquatic ecosystems will recover firom chemical and physical perturbations, this 
does not mean that the ecosystem is without long-term adverse impacts. The presence of life 
does not mean an ecosystem is healthy and self-supporting (the Mining Act requires that 
Molycorp retum mine-impacted areas to a "self-sustaining ecosystem"). 

There are numerous peer-reviewed, published papers that discuss'sensitivity of various trout species, 
especially those produced as part of investigations at the Clark Fork River in Montana. These studies are published 
as a special section in the Canadian Joumal of Fisheries and Aquatic Sciences, Volume 52 (1995). 
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Invertebrate Communitv Surveys 

The invertebrate community data are equivocal. Community metrics vary widely between 
different sites along the Red River, and between replicate samples collected at individual 
sites. Because habitat, sediment embededness, sediment and water metal concentrations, 
invertebrate tissue metal concentrations, flows, seasonal variation, and storm events, will all 
affect invertebrate community metrics, it is difficult to draw any definitive conclusions firom 
Chadwick (2001) regarding the potential impacts of Molycorp operations on the biological 
health ofthe Red River. 

There is, however, a steep decline in percent ephemeroptera, plecoptera, and trichoptera 
(percent EPT) taxa and percent ephemeroptera downstream of Molycorp operations. There 
is also a decline in overall invertebrate density, number oftaxa, and number of EPT taxa 
below Molycorp operations. But these declines follow an initial sharp increase in percent 
EPT, and even the lowest percent EPT measured below the mine is not significantly different 
than upstream reference sites. Nonetheless, decreases in some metrics, a significant negative 
correlation between copper and zinc concentrations and numbers oftotal and EPT taxa, and 
the increase in sediment copper and zinc concentrations below Molycorp operations, suggest 
that further studies are needed to assess if Molycorp operations are having an adverse effect 
on invertebrate communities. 

Studies by Failing (1993) and Lynch et al. (1988) also noted that invertebrate tissue metal 
concentrations were greater below Molycorp operations. Concentrations of copper, 
manganese, and molybdenum were approximately 2 times, 15 times, and 6 times, 
respectively, greater in invertebrates collected below Molycorp operations. Concentrations 
of copper and zinc in invertebrates exceed Lowest Observable Adverse Effect Level 
(LOAEL) based benchmarks for food items of insectivorous birds (Sample et al. 1996). 

Sediment Sampling 

The "fireeze-core" sampling technique, in which an eight-inch core of sediment is extracted, 
may not be representative ofthe surface sediments that biota contact. Moreover, the lack of 
a clear trend in percentage fine sediment along the length ofthe Red River is not surprising 
given the sampling technique. Finer sediments will preferentially accumulate near the 
surface, in pool habitat, and along banks and backwaters. Fine sediment content will also 
vary greatly according to season, time smce the last storm runoff, etc. Future analyses of 
fines should focus on surface sampling. Also, rather than comparing invertebrate 
populations to fine sediment content, comparisons should be made to percent sediment 
embededness. 

Freeze-core sediment metal concentrations may not reflect the biota exposure concentration. 
As is evident in Table 1, sediment metal concentrations determined in Chadwick (2001) are 
the lowest among four different studies. This may be due to "dilution" of sediment metals by 
coarser sands firom deeper in the sediment core. Comparison of these metal concentrations to 
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the most recently published sediment effects thresholds (MacDonald et al. 2000) indicates 
that copper and zinc exceed "probable effects concentrations." The thresholds determined by 
MacDonald et al. (2000) are "consensus-based" thresholds. They are derived by calculating 
the geometric mean ofthe thresholds derived by up to six different research groups, 
including the Ontario "Severe Effect Level" criteria (Persaud et al. 1993) used by Chadwick 
(2001). 

Table 1. Metals concentrations in sediment at or near Goathill Campground determined in 
various studies. 

Study 

Chadwick 2001 

Taylor 2000 

Aliened a/. 1999 

Kent 1995 

Aluminum 

1,890 

40,800 

103,000 

10,900 

Cadmium 

0.4 

BD 

BD 

BD 

Copper 

31 

390 

250 

104 

Lead 

24 

BD 

BD 

91 

Zinc 

136 

1,630 

330 

182 

Threshold Effects 
Concentration 

Probable Effects 
Concentration 

NA 

NA 

1.0 

5.0 

32 

149 

36 

128 

121 

459 

Samples collected by Taylor (2000) focused on depositional areas were biota would likely be 
exposed. Values are in mg/kg dry weight. BD = Below Detection limit; NA = Not 
Available. 

Nonetheless, even though concentrations are lower as documented in Chadwick (2001), there 
is a clear trend of increasing zinc concentrations below Molycorp's operations. Other studies 
(e.g.. Table 1) also indicate an increasing trend in aluminum, cobalt, copper, manganese, 
molybdenum, and nickle concentrations. 

Toxicitv testing 

Results ofthe water and sediment toxicity tests suggest that there may be adverse effects due 
to both natural metals sources and Molycorp operations; however, there are no clear trends. 
Concentrations of metals in water and sediments may vary widely, so a single grab sample is 
only a snapshot in time and may not reflect "typical" conditions, or complex, changing 
conditions. More advanced laboratory testing is required to simulate the dynamic conditions 
ofthe Red River. 
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In conclusion, there appears to be an impact to fish populations, species distributions, weight, 
and health due to Molycorp operations, although upstream contaminant loading and habitat 
alterations due to various natural and anthropogenic activities will also affect fish and 
invertebrate populations, density, and species distributions. 

Every effort should be made to remediate and restore as much ofthe Red River as possible to 
a "self-sustaining ecosystem" with a "Post Mining Land Use" of "Wildlife habitat" as 
specified in the New Mexico Mining Act, §507.A and §107.MM. Please contact Russ 
MacRae of my staff at (505) 346-2525, ext. 124 if you have questions or require fiirther 
information. 

Sincerely, 

^ Joy E. Nicholopoulos 
Field Supervisor 

cc: 
Environmental Coordinator, Molycorp, Inc., Questa, New Mexico 
Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico 
Director, New Mexico Environment Department, Groundwater Quality Bureau, Santa Fe, 

New Mexico 
Director, New Mexico Envirorunent Department, Surface Water Quality Bureau, Santa Fe, 
New Mexico 

Director, Superfund Program, U.S. Environmental Protection Agency, Dallas, Texas 



Mr. Holland Shepherd 
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THIS AND THAT 

Got a Dirty River? 
by Linda Fair 

A policeman stopped and ticketed Brian Shields on 
Highway 512 the night of Nov. 4. The officer had just 
stopped another speeder, an unidentified woman racing 
back to Santa Fe from the evening meeting in Questa. 
The parish hall was spewing forth preoccupied drivers 
with lead feet. 

Molycorp, the Environment Department, the Mining and 
Minerals Department, Amigos Bravos members, and 
community people from Questa and the surrounding 
villages were attending this important meeting. The topic 
being discussed was whether or not to approve 
Molycorp's application to extend the time limit to present 
a reclamation plan to the state of New Mexico. Under 
the 1993 New Mexico Mining Act, Molycorp is required to 
develop a reclamation plan that will restore the mine 
area to a "natural" state and ensure that pollution is 
stopped and controlled. The state will not reissue a 
mining permit to Molycorp until the mine presents it with 
a feasible plan for restoration of the environment. 

Sounds like a reasonable request. The meeting 
terminated with the state requesting further information 
prior to giving Molycorp another two-year extension. A 
previous two-year extension was given in 1997, and 
Molycorp has yet to fulfill its part of the deal. Amigos 
Bravos, the river protection group based in Taos, and 
many other citizens are concerned about the health of 
the Red River, which used to be the main breeding 
ground in the north for the big trout of the Rio Grande. 
The Environment Department has already determined 
that the mine is polluting the Red River. Brian Shields, 
executive director of Amigos Bravos, asked Scott 
McKittrick of the Environment Department if he thought 
Molycorp was polluting the river. He replied, "Yes, 
definitely." 

However, Molycorp's David Shoemaker is still in a state 
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of denial vis-...-vis the relationship of the mine and the ,, 
river and announced to the crowd that the river had 
benefited from the mine, that it was in better condition 
now than before the mine began operations. Makes one 
wonder if environmentalists should look at mining as a 
new way to clean up rivers. Got a dirty river? Invite a 
mine in to pump waste into the water and you've got 
pristine water again. 

David Shoemaker invited Amigos Bravos and other 
interested parties to join with the mine in preparing a 
workable reclamation plan. A meeting was set for Dec. 
1, 1999. Shoemaker told the assemblage that Molycorp 
had no secrets and encouraged concerned citizens to 
work with them. Brian Shields was shocked by this 
announcement in light of an 11-year history of trying to 
work with Molycorp and being rebuffed and reviled f 
repeatedly, but he feels this is a window of opportunity. 
He sees Molycorp as being up against the wall at this f 
point, because the state agencies will not rubberstamp 
its requests anymore. He hopes that now the mine will 
have to work with the state and the public to resolve 
longstanding environmental issues and undo some of 
the damage that has affected all aspects of life in 
northern New Mexico. 

Linda Fair is a local authority on river abuse. 

Coming Home to Taos 
by Leah Alexander 

Last year I sat at the edge of the nieado\/y that borders 
my land in Taos and looked toward the mountain. The 
meadow gleamed greeri. Black cows munched their way 
across it. It was absolutely quiet. Then the song of one 
meadowlark pierced the air. I knew then that I wanted to 
come here ~ to come home. 

The move was demanding. Eighteen years of stuff in 
boxes. When my son, a dog, and I left for California, we 
took whatever we could carry in a Datsun pickup with a . 
camper shell. I returned with enough belongings to fill a 
good-sized compartment in a moving van, plus the 
station wagon I drove back. 

When the giant semi got to Taos, the driver had to back 
down my narrow dirt road for a quarter of a mile and 
park on the road above the house. The path sloped 
down to the house through a jungle of head-high 
sagebrush. The two movers carried everything down the 
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FOREWORD 
Clean water. Pristine landscapes. Ecosystem integrity. The protection of communities and 
cultures. This is what is at stake today on public, state, and private land when a mining company 
comes to town. It is time for stronger environmental safeguards to protect these important 
resources. 

Sometimes mining is done responsibly. There are companies that operate at a profit, meet 
environmental performance standards, and cleanup and reclaim mine sites. For example, this is 
what the Homestake Mining Company hopes to accomplish with their reclamation plan at the 
McLaughlin mine in Califomia. Other companies do not exhibit the same level of responsibility. 

Unfortunately, rather than voicing support for stronger environmental safeguards, there are many 
in the mining industry who have a knee-jerk reaction to the mere mention ofthe possibility. They 
claim that federal and state regulation and oversight is adequate. In addition, they often argue 
that environmental protection should be left up to the industry, on a voluntary basis. 

Consider the recent fight over the application ofthe Toxic Release Inventory (TRI) to the mining 
industry. Previously, mining had been exempt from reporting its releases despite the fact that the 
industry produces more waste than all other industries and municipalities combined. The U.S. 
Environmental Protection Agency considers much ofthis waste potentially hazardous. Yet, 
industry trade associations fought the expansion of TRI. Why? Because, in their view, mining 
waste is different than that produced other waste-producing industries. Rather than allowing an 
educated public to make its own determination about the potential threat posed by mining waste, 
the industry fought to withhold this information from the public. 

Similarly, some industry representatives have asserted that the Mining Law of 1872 does not 
need meaningful reform, despite the fact that this antiquated statute has almost no environmental 
protection provisions. What is worse, some industry representatives have promoted sham reform 
"initiatives," which contain no environmental protection provisions. These proposals are nothing 
but a public relations smokescreen intended to confiase the public. 

A similar industry-sponsored misstep is unfolding with regard to the tools that the U.S. Bureau 
of Land Management (BLM) uses to govern mining on our public lands. Long in need of 
modernization, the current regulations fail to offer adequate environmental protection and have 
led to what are likely to be multi-million dollar taxpayer funded cleanups of abandoned mines. 

Since these BLM regulations were first written in the early'1980's, there has been a proliferation 
of massive mines that use cyanide and other processing chemicals. These mines have 
experienced scores of toxic spills and other mine mishaps. In partial response to these problems, 
many states have updated and improved aspects of their mining regulations. Yet BLM's 
regulations remain outdated and unchanged. 
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Despite the fact that the BLM's regulations are in dire need of modernization, many in industry 
assert that they are already doing an adequate job of protecting the environment. We have 
evidence to the contrary and it is contained in this report. 

Six Mines, Six Mishaps, demonstrates that there are still too many loopholes and gaps in BLM 
mining regulations. The results are troubling because today's mines are massive operations that 
use dangerous processing chemicals, and have the potential to become major pollution problems. 
When something goes wrong at one of these mines, it is the public's land, water, and wildlife 
resources that are impacted. 

We must remember that environmental laws and safeguards should be written to protect against 
potential irresponsibility, against the potential bad actor. They should be written to prevent 
disasters and to create an incentive for good behavior. When it comes to protecting public lands, 
the public should not simply be expected to rely on the good will of a particular mining 
company. 

We believe the industry needs to rethink its opposition to enhanced environmental protection on 
public lands, especially those companies that have committed their resources and their 
reputations to environmentally responsible and sustainable mining practices. Failure to 
strengthen these regulations today will result in more taxpayer-funded cleanups of mines 
tomorrow. In the public's mind, the reputation of all mining companies will suffer. 

Without significant reform of our nation's mining laws and regulations there will be more 
messes like the Zortman-Landusky mine and the Summitville mine, which is likely to cost 
taxpayers over $170 million. 

Given its irresponsible position on environmental protection, is it any wonder that the mining 
industry is held in such low regard by the public? Today, the industry is wasting its money on a 
costly public relations effort, seeking to greenwash its reputation. The reputation of the industry 
will continue to suffer until fundamental change occurs and our nation's mining regulations and 
laws are modernized. Such reforms will allow responsible companies to get the credit that they 
deserve while penalizing bad actors. The result will be a healthier mining industry and 
environment. 

Those in Congress interested in promoting and advancing a responsible mining industry in this 
country should question, rather than acquiesce to, industry efforts to delay reform. By standing 
up to the industry, they may actually be doing the industry a favor. 

Stephen D'Esposito, President 
Mineral Policy Center 
Washington, D.C. 
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MPC REPORT 

SIX MINES, SIX MISHAPS 

Six Case Studies of What's Wrong with Federal and State Hardrock Mining 
Regulations, and Recommendations for Reform 

The following six mines are unfortunate examples of where federal and state regulations have 
failed to protect the environment from unnecessary degradation. This degradation could have 
been prevented if adequate environmental safeguards had been in place. These mines are not the 
only examples of where current regulations shortchange the environment and the taxpayer. Yet 
they illustrate the wide array of environmental problems that mining has created on our public 
lands. . 

For most of the mines in this report, problems that could have been prevented in the planning 
stage are now much more difficult to solve. Substantial reclamation costs and potential long-
term environmental problems plague the mine sites. Unfortunately, due to weak federal and state 
environmental regulations, it is the taxpayer that is likely to get hit with the multi-million dollar 
cleanup bill at many of these mines. 

How did we get here? Mining techniques have outpaced regulations that were written prior to the 
widespread use of modern technology, such as cyanide heap leach processing and large open pit 
mines. These new techniques impact the environment in ways that the old regulations, written 
nearly 20 years ago, did not address. Today's highly mechanized and chemical-intensive mining 
industry requires a new set of federal environmental regulations. In fact, it was anticipated that 
the decades-old regulations would need to be updated as the industry and technology changed. 
However, no such modernization has occurred. While some states have updated their 
regulations, no state has a comprehensive set of regulations that is adequate to protect federal 
public lands. 

Some argue that there is no need to strengthen federal regulations because state programs are 
adequate. Given the flaws in most state regulations, this is a questionable assertion. Even where 
states regulations are strong, they are not a substitute for a comprehensive set of federal 
regulations to protect public lands. 

While some states have improved their regulations, this does not replace the need for stronger 
federal regulations. A federal baseline regulatory standard is needed on which states can base 
their own regulations. This standard should explicitly prohibit practices that cause undue 
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degradation on public lands. As the trustees for public lands, federal and state agencies have a 
responsibility to protect our lands for future generations, not to leave a legacy of poisoned 
waterways and fragmented landscapes. 

Over the past three years there has been significant debate about the need to modernize the BLM 
mining regulations. Three times the Senate has sought to use anti-environmental riders to delay 
the development of these new regulations. The delays have come despite growing evidence that 
mining waste is polluting our public land and waterways, such as those mines profiled in this 
report. 

The question for those in Congress delaying reform is this: How much longer will you allow our 
public lands and waterways to be polluted by mines before taking the necessary actions to 
protect the environment and the taxpayers' pocketbook? 
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ZORTMAN-LANDUSKY MINES 
A Poster Mine For Stronger Environmental Regulations 

The now-defunct Zortman-Landusky (Z-L) mine in north central Montana may be the next 
Summitville, because the cleanup could take years and cost taxpayer millions of dollars. On 
January 16, 1998, Pegasus Gold Inc. declared bankruptcy. As a result, a substantial portion of 
the cleanup and reclamation effort needed at this gold mine is likely to be paid by taxpayers. 

Approximately $60 million in cleanup bonds were required for these mines - roughly $30 
million for reclamation, and another $30 million for water treatment. While this bond may seem 
large, complete reclamation is expected to cost much more. Already state regulators estimate that 
the shortfall is likely to be at least $8 million for the reclamation alone. However, local Native 
American tribes who live near the mine have commissioned an independent assessment that 
predicts the shortfall for complete reclamation could be as high as $90 million. ^ 

Therefore, the Z-L mine, like the Summitville mine, could become another poster child of 
financial and environmental disaster, illustrating how regulatory agencies and rnechanisms failed 
to protect the environment and local community. Current federal regulations do not require a 
comprehensive and realistic assessment ofthe potential impacts ofthis type of large-scale 
cyanide heap leach mine, nor the potential reclamation costs. This inadequacy coupled with 
insufficient bonding requirements leaves the taxpayer at risk. Bonds are and should be used as a 
tool that allows regulators to guarantee that the mining company pays for reclamation and 
cleanup, rather than the taxpayer. 

As one ofthe world's first large scale cyanide heap leach.gold mines, the Z-L mine was the 
lowest grade gold mine in the United States and the largest gold mine in Montana when 
operations began in 1979.^ However, the Z-L mine has a dubious record of numerous 
environmental violations, disregard for culturally significant sites, potential health problems 
related to the mine at the immediately adjacent Fort Belknap Reservation, and poorly reviewed 
amendments and expansions. 

The Z-L. mine has experienced a litany of cyanide solution leaks and spills, stability failures, acid 
mine drainage, surface and groundwater contamination, wildlife fatalities, and other problems. 
Failure of federal regulations and state laws to mandate testing procedures for acid rhine drainage 
led Bureau of Land Management (BLM) to conduct only cursory tests indicating mining would 
take place in oxide ore. However, soon it became clear that the company was mining in . 
substantial amounts of acid-generating sulfide ores. Today, half of all streams emanating from 
the rriirie area, have been seriously polluted with acid and heavy metals.^ The BLM regulations 
have not been changed to address these problems. 

' James Kuipers, P.E. for the Ft. Belknap Tribes, based upon the report. Alternative Final Reclamation and Closure 
Plan, Zortman andLandusky Mines, Montana, Center for Science in Public PaiXicipation, lanuary 1999 • 

TheDenverPost, Montana mine had nine cyanide leaks,'Nowemher 2, \993 
^ Phone conversation, Montana Water Quality Bureau, September 1999 



MFC Report: SHx Mines, Six Mishaps 

As the Assiniboine and Gros Ventre Tribes of Fort Belknap have a strong cultural and spiritual 
connection with the Little Rockies. The mining operation has destroyed or harmed several ofthe 
tribes' traditional sacred grounds. Spirit Mountain, for example, which was a mountain peak of 
cultural significance to the Assiniboine and Gros Ventre people, is essentially gone, replaced by 
a huge open pit. Current regulations fail to protect such culturally important sites. 

Given its environmental, financial and cultural impacts, Zortman-Landusky has become a poster 
child for regulatory inadequacy, illustrating how existing regulatory agencies and mechanisms 
failed to protect the environment and local communities from irresponsible mining. 
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FAILURES OF FEDERAL AND STATE REGULATIONS 

N o REQUIREMENT FOR CHARACTERIZING THE RISK OF ACID MINE DRAINAGE - Failure of 
federal regulations and state laws to mandate testing procedures for acid mine drainage led the 
Bureau of Land Management (BLM) to conduct only cursory tests that indicated the Z-L mine 
would be mining in oxide ore. However, it soon became clear that the company was mining in 
substantial amounts of acid-generating sulfide ores. Today, over 50 per cent ofthe streams 
emanating from the mine area have been seriously polluted with acid and heavy metals."* 

NEED FOR STRONGER REGULATIONS ON CYANIDE MANAGEMENT - Nearby communities are 
justifiably concemed about health impacts ofthe mine. Besides acid and heavy metals, Z-L has 
experienced multiple cyanide leaks into the environment since it operations began. In one 
incident, a ruptured pipe released 52,000 gallons of cyanide solution, contaminating a drinking 
water well and forcing the shutdown of a community water system.^ 

LACK OF ENFORCEMENT OF EXISTING REGULATIONS/APPRO VAL OF INCOMPLETE 
MANAGEMENT PLANS - About half of the Z-L mine is located on BLM land, and the other half is 
located on patented private land. Until the last proposed expansion, which was approved blit not 
implemented because ofthe bankruptcy ofthe operator, all ofthe approximately one dozen 
permit amendments and expansions that occurred in the mine's 19 year history were approved 
under the less comprehensive Environmental Analyses (EA) instead of a full Environmental 
Impact Statement (EIS). Lack of rigorous environmental analysis before each expansion 
approval most certainly led to worsening ofthe environmental problems at the mines. 

N O WELLTDEFINED OPERATING STANDARDS REFLECTING BEST AVAILABLE TECHNOLOGY -

Lack of specific standards on leach pad construction allowed the company to overload its leach 
pads, undermining their stability and leading to cyanide releases. State regulators actually 
amended the permit to allow a dangerous overload ofthe pad in excess of engineered capacity.^ 

Pegasus Gold was also allowed to reclaim waste rock piles at steep slopes that were dangerously 
unstable and prone to erosion. Soils from these unstable slopes are contaminated with metals, 
and are easily washed into streams during storm events, impacting aquatic organisms and 
jeopardizing the long-term success of reclamation. 

FAILURE TO CONSIDER PREVIOUS ACTIONS IN GRANTING APPROVAL OF NEW MANAGEMENT 

PLANS - Almost immediately after the historic settlement, Pegasus was granted approval of its 
request to double the size of its current operation. This approval was given despite the many 
unresolved environmental problems at the Z-L mine. The decision was challenged on behalf of 
the Fort Belknap Community Council and Island Mountain Protectors by the Westem 
Environmental Law Center, Montana Environmental Information Center, National Wildlife 
Federation, and the Indian Law Resource Center.^ 

Phone conversation, Montana Water Quality Bureau, September 1999 
^ DeRosa, Carlos, Righting the Regs, Mineral Policy Center, June 1997 
^Ibid 
^ Great Falls Tribune, $37 millions mine deal draws praise, July 23, 1996 
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In an important decision in June 1997, the Interior Board of Land Appeals announced that it 
would not allow any expansion related activities to proceed at Z-L until the lawsuits challenging 
the pending expansion were resolved.^ With its troubled history that has included multiple 
cyanide discharges, acid mine drainage, and violations of environmental quality standards, Z-L 
should have first demonstrated it could operate in a safe manner before expansions were 
approved. 

LACK OF ENFORCEMENT OF EXISTING REGULATIONS - Montana Department of Environmental 
Quality and BLM share regulatory oversight for the Z-L mine. Responsibility for the poor track 
record at Z-L rests not only with Pegasus, but also with these regulatory agencies. Despite major 
environmental problems early on in its operations, Pegasus received only one fine - for $15,000 -
in the first 16 years of operation. With more stringent oversight and stronger regulations, many 
of these problems could have been addressed and perhaps prevented. 

N O REQUIREMENT FOR GUARANTEE FULL COST BONDING MECHANISMS FOR RECLAMATION -

The Montana Department of Environmental Quality estimates^ that cleanup and permanent water 
treatment ofthe abandoned mine site will cost about $70.5 million. After several lawsuits 
seeking bond money fi-om Pegasus and its creditors, the state of Montana holds approximately 
$62.5 million in bonds, leaving taxpayers to cover the $8 million shortfall. Unfortunately, it is 
likely that taxpayers will be liable for much more. The Ft. Belknap Indian tribes, which border 
the mine site, commissioned an independent assessment of the reclamation needs and costs at Z-
L.'° According to this assessment, the total bill for treatment and cleanup of Z-L could cost an 
additional $60 million. That is an additional $60 million that the bankrupt Pegasus Gold certainly 
doesn't have and $60 million that neither the state of Montana nor the Bureau of Land 
Management have budgeted for Z-L cleanup. 

LACK OF DISCRETION BY REGULATORS TO PROHIBIT MINING IN ENVIRONMENTALLX OR 

CULTURALLY IMPORTANT AND FRAGILE AREAS - Under current law, BLM regulators did not 
have the authority to prohibit or limit the operations in order to protect the cultural resources of 
the Assiniboine and Gros Ventre tribes. Already, Z-L's operations have harmed or destroyed 
several ofthe tribes' traditional sacred grounds. BLM also does not have the ability to protect 
other environmental, wildlife, and cultural values that may outweigh those of hardrock mining. 

Great Falls Tribune, State fails in bid to dismiss Zortman expansion lawsuit, July 15, 1997 
Montana Department of Environmental Quality Permitting and Compliance Division, Revised Reclamation 

Estimate for the Record of Decision, Zortman and Landusky Bond Files, OP #00095.10 and #00096.10. June 16, 
1998 

James Kuipers, P.E. for the Ft. Belknap Tribes, based upon the report "Altemative Final Reclamation and Closure 
Plan, Zortman and Landusky Mines, MT," Center for Science in Public Participation, January 1999. 
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ZORTMAN-LANDUSKY MINE 
Mine Profile 

NAME: Zortman-Landusky Mines 

LOCATION: Little Rocky Mountains 

Adjacent to Fort Belknap Reservation, northem central Montana 

COMPANY: Pegasus Gold Inc. 

MINERALS: Gold and silver 

OPERATING STATUS: 
1979-1998 
Currently in reclamation 

PRIMARY REGULATORY OVERSIGHT: 
Montana Department of Environmental Quality 
Bureau of Land Management 

LAND OWNERSHIP: 
Approximately fifty percent BLM land 
Approximately fifty percent patented private land 

TYPE OF OPERATION: 
Open pit cyanide heap leach mine 

FOR MORE INFORMATION CONTACT: 
Island Mountain Protectors: Gus Helgeson 406.673.3385 
Marble Law Offices: Don Marble 406.759.5104 
Mineral Policy Center: 202.887.1872 
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GILT EDGE MINE 
A Mountain of Burden 

The Gilt Edge, or Brohm, mine located in the Black Hills of South Dakota, is proving to be a 
mountain of burden to citizens of South Dakota. In July 1999, after 11 years of operation, 
Dakota Mining Company, the parent company ofthe operating company, Brohm Mining, 
declared bankruptcy,'' leaving a cleanup bill currently estimated to be between $12-15 
million. '^ Since the reclamation bond was for only $6 million, the burden of at least $6 million 
is likely to fall on taxpayers. 

The Gilt Edge mine is notorious for its environmental problems, violations, and lack of 
compliance with pollution limits. Since opening in 1988, the Gilt Edge mine has been a source 
of pollution to nearby waters. It has had cyanide spills and acid mine drainage problems since 
1992. Despite all these environmental problems, in 1996 the Brohm Mining Company received 
approval from the state of South Dakota for an expansion. '^ The company also received 
approval from the U.S. Forest Service, as 37 acres of its Anchor Hill expansion would be in the 
Black Hills National Forest. The mine's expansion would have been the first onto federal land in 
South Dakota.'"* 

The EIS for the mine expansion onto public land was completed in November 1997 and the U.S. 
Forest Service subsequently approved it.'^ However, in early 1998, the Spearfish Canyon 
Preservation Trast and ACTion for the Environment filed an administrative appeal ofthis 
expansion. In February 1998, the Forest Service responded to the appeal by rescinding its 
approval. This decision was based on the misuse of mining claims for dumping mine waste rock. 
Despite the outcome, state and federal regulators, given the troubled history ofthis operation 
should never have approved the mine expansion. It is now clear that both state and federal 
reclamation and bonding requirements were grossly inadequate. 

' ' PR Newswire, July 12, 1999 
Personal Conversation with Gary Heckenlabile, ACTion for the Environment, August 18, 1999 
Lawrence County Centennial, August 23, 1997 

' ' Ibid 
" Press Release, Earthlaw, Westem Mining Action Project, and Spearfish Canyon Hills, January 5, 1998 

10 
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FAILURES OF F E D E R A L AND S T A T E REGULATIONS 

N o WELLrDEFINED OPERATING STANDARDS REFLECTING BEST AVAILABLE TECHNOLOGY-
This critical oversight at the Gilt Edge mine has resulted in torn containment liners, poor mine 
design, and sloppy management practices. As a result, shortly after mining began, cyanide 
leaked into the groundwater and nearby Strawberry and Bear Butte Creeks. '^ 

N o REQUIREMENT FOR CHARACTERIZING THE RISK OF ACID MINE DRAINAGE- The lack of 
adequate testing procedures allowed the Gilt Edge mine to become a source of acid mine 
drainage. In late 1992, the mine began generating acid, reaching an extreme point between 
October 1994 and May 1995, when it fiowed offsite from the mine's waste piles into Ruby 
Gulch Creek. The waters of the creek were so dangerously acidic that its pH was measured as 
low as 2.1. The mine's acid drainage has left local streams unable to support a viable fish 
population and other aquatic life.'^ 

N o REQUIREMENT FOR GUARANTEED FULL COST BONDING MECHANISMS FOR RECLAMATION -

Since the abandonment ofthe Gilt Edge mine by the Brohm Mining Company and its parent, 
Dakota Mining Company, left limited financial resources for the site's cleanup and reclamation, 
the burden ofthe reclamation will rest with the taxpayer. The South Dakota Department of 
Environment and Natural Resources has determined that the Brohm Mining Company left $6 
million in cash bonds, less than half the expected cost for reclamation. Thus, the state does not 
hold enough in cash bonds to fund the cleanup and on-going treatment at the Gilt Edge mine. 
Will the Gilt Edge mine have the dubious distinction of joining other abandoned mine sites on 
the Superfiind list, leaving a legacy of debt and environmental destmction for future generations? 

'^ Lawrence County Centennial, October, 21, 1994; Lawrence County Centennial, May 13, 1995 
" Lawrence County Centennial, July 16̂  1997; Lawrence County Centennial, June 7, 1995 
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GILT EDGE MINE 
Mine Profile 

NAME: Gilt Edge Mine, also know as the Brohm Mine 

LOCATION: In the Black Hills, near Deadwood, South Dakota 

COMPANY: Dakota Mining Company, which announced bankruptcy in July 1999 

MINERAL: Gold and Silver 

OPERATING STATUS: 
Abandoned - No significant mining activity at this time 
1988-1999 

PRIMARY REGULATORY OVERSIGHT: 
Black Hills National Forest 
South Dakota Department of Environment and Natural Resources 

LAND OWNERSHIP: 
Private Holdings 
Expansion planned onto public lands 

TYPE OF OPERATION: 
Open pit cyanide heap-leach mine 

FOR MORE INFORMATION CONTACT: 
Spearfish Canyon Preservation Tmst: Jack Cole 605.584.3778 
ACTion for the Environment: Gary Heckenlaible or Richard Fort 
605.341.4063 
Mineral Policy Center: 202.887.1872 
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THOMPSON CREEK MINE 
Playing with Acid? 

There was no provision for controlling or containing dangerous acid rock drainage when the 
Thompson Creek molybdenum mine's operating plan was drafted in 1980. '^ However, 10 years 
ago, the mine began to show signs of producing acid rock drainage. Now, almost 20 years since 
the operating plan was drafted, the mine faces potentially serious future problems with acid 
drainage.'^ Pit excavation is unearthing pyrite (iron sulfide) which mixes with water and air to 
create acid rock drainage. Acid drainage can kill fish and other aquatic life. 

Currently, pyrite is being placed in the waste rock dumps and tailings impoundment, including 
the tailings dam. Although submerged, the chances of acid rock drainage reaching ground and 
surface waters are greatly increased.'^" It is likely that this mine will have to be monitored for 
potential acid pollution of water in perpetuity. 

Acid rock drainage is not the only serious environmenta:l threat from the mine. The tailings dam 
is one ofthe largest in the world, already holding over 100 million tons of tailings and expected 
to hold a total of 200 million tons. The embankment ofthe dam is 700 feet high, spelling certain 
disaster should the dam fail at any point in the fiiture. Since the mine is only 30 miles from the 
epicenter ofthe 1983 Mt. Borah earthquake (measuring 7.3 on the Richter scale) and since the 
region is subject to harsh winters and intense summer storms, the threat of dam failure is real.'^' 

The Thompson Creek mine provides about 8 per cent (18 million tons per year) ofthe world's 
supply ofmolybdenum, which is used to strengthen steel. However, it is located 2,000 feet 
above and only 5 miles away from Salmon River, a prime recreational river in central Idaho that 
supports endangered chinook and sockeye salmon, steelhead trout and bull trout. 

The state of Idaho, in anticipation of acid rock drainage problems increased the reclamation bond 
amount to $2,500 per acre.^^ However, this amount is still insufficient. In case of default by the 
mining company, it does not protect against the potential cost of restoring water quality in the 
Salmon River from acid rock drainage. Given that hardrock mining accounts for less than one 
half of one per cent of Idaho's non-farm employment, some wonder if the risks associated with 
the mine are justified given the potential environmental impacts.̂ "^ 

'* Idaho Mountain Express, July 29, 1998 
' 'Ibid 
°̂ Letter to Secretary of Interior, Bruce Babbitt from the Idaho Conservation League, Boulder-White Clouds 

Council, and other environmental organizations, February 18, 1997 
21 

22 
The Salmon River's Future: It's Our Choice, Idaho Conservation League, 1997 
Post Register, July 21, 1996 

" Post Register, April 28, 1997 
*̂ Idaho Economic Forecast, Idaho Division of Financial Management, October 1996 
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F A I L U R E S OF F E D E R A L AND S T A T E REGULATIONS 

APPROVAL OF CONTROVERSIAL AND INCOMPLETE MANAGEMENT PLANS - In 1997, the U.S. 

Forest Service approved a controversial management plan that allowed the dumping of 
concentrated pyrite into the tailings dam, despite the environmental risks. The Boulder-White 
Clouds Council submitted a letter to the U.S. Forest Service stating that the plan was never 
subject to public review under NEPA.^^ The Thompson Creek mine is at risk of developing acid 
rock drainage because ofthe amount of pyrite being buried in the tailings dam and waste rock 
dump. Despite those risks, a new operating plan was approved in 1999 allowing the continued 
dumping of pyrite into the tailings facility. 

HOLES IN REGULATORY PATCHWORK- The EPA's Region 10 office ranked the draft SEIS for 
the Thompson Creek mine an EO-2 (Environmental Objections - Insufficient Information). 
Then EPA reiterated many of its prior concerns in written comments on the final SEIS since it 
believed the U.S. Forest Service had not adequately addressed the concems.^^ 

Consultation with the U.S. Fish and Wildlife Service (USFWS) and the National Marine 
Fisheries Service was not completed before the Record of Decisions was issued. The USFWS 
disagreed with the U.S. Forest Service's Biological Assessment on the effects of the mine on 
several key species such as the bull trout, the Canada lynx and the bald eagle. The USFWS also 
requested additional information, indicating a lack of cooperation and communication between 
the federal agencies.^^ 

LACK OF DISCRETION BY REGULATORS TO PROHIBIT MINING IN ENVIRONMENTALLY OR 

CULTURALLY IMPORTANT AND FRAGILE AREAS - The mining company, Thompson Creek 
Mining, has a pending patent application to acquire public lands within the project area. An EIS 
is being prepared to amend the permit to address potential major acid mine drainage problems. 
However, there is great potential to cause serious damage to the nearby streams and tributaries of 
the Salmon River, a critical habitat for salmon and other wildlife. The risks of acid mine 
drainage and the potential for a tailings dam failure, especially given the high earthquake 
potential, and subsequent devastation downstream, should require regulators to seriously 
reconsider whether it is pmdent to mining in the area at all. Current regulations do not allow a 
mine to be blocked due to its potential adverse impacts on other natural and cultural resources. 

^̂  Letter to the Supervisor of Salmon and Challis National Forests signed by Roger Flynn, Esq., Western Mining 
Action Project, July 1, 1997 . . 

Letter to Michael Dombeck, Chief, U.S. Forest Service, from the Idaho Conservation League, April 29, 1999 
"Ibid 
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THOMPSON CREEK MINE 
Mine Profile 

NAME: Thompson Creek Molybdenum Mine 

LOCATION: Central Idaho near Clayton, Idaho 

Located on Thompson Creek drainage 

COMPANY: Thompson Creek Mining 

MINERAL: Molybdenum 
OPERATING STATUS: 

1983-Present 
A new one-year interim operating plan approved spring 1999 
Permanent operating plan expected after final consultation on Endangered 
Species Act-listed fish 

PRIMARY REGULATORY OVERSIGHT: 
Challis National Forest 
Idaho Department of Environmental Quality 

LAND OWNERSHIP: 
Salmon - Challis National Forest 
Bureau of Land Management 
Private holdings 

TYPE OF OPERATION: 
Open pit mining 

FOR MORE INFORMATION CONTACT: 
Idaho Conservation League: Scott Brown 208.345.6933 
Boulder-White Clouds Council: Lynne Stone 208.726.1065 
Mineral Policy Center: 202.887.1872 
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GROUSE CREEK MINE 
1001 Sins ofthe Past 

In 1994, then-Idaho Govemor Cecil Andms reacted to complaints about the Grouse Creek mine, 
an open pit gold mine opened one year earlier and described as a state-of-the-art mining 
operation '̂ ^ by proclaiming, "/ can show you a thousand sins of the past that we need to clean 
up, but modern-day mining is a plus. The salmon problem isn 't with mining in Idaho; it's with 
those eight blocks of concrete [i. e. Hydro-dams] downstream. "̂ ^ Next to the largest wildemess 
complex in the lower 48 states, the Frank Church-River of No Retum Wildemess, the defiinct 
Grouse Creek mine, is now the "one thousandth and one" sin of the past. Cyanide is currently 
leaking from the mine and contaminating nearby Jordan Creek at levels harmful to fish and other 
aquatic species. 

Grouse Creek mine failed not only to be a state-of-the-art mining operation, but also did not 
produce the predicted amovmt of gold. It has turned into a potential environmental nightmare. 
The mine has been plagued with mishaps in its short operation - from a major landslide in 1994, 
which buried Jordan Creek, to numerous cyanide leaks and spills. One cyanide spill occurred 
just as adult salmon were migrating into the area to spawn. . 

In 1996, the EPA fined Hecla $85,000 for violating the mine's wastewater discharge permit.̂ *^ 
Cyanide and mercury discharges exceeded the limits by more than five times the allowed levels 
over a period of 13 months. Other violations were more than twice the permitted levels. The 
mine also was cited for excessive sediment leaving the project site and impacting Jordan Creek 
waters. In 1997, Hecla agreed to make $1.5 million in pollution control improvements, including 
building a water quality treatment plant.^' 

In April 1999, Idaho State environmental officials reported cyanide leaking into a stream, which 
is habitat for endangered chinook salmon, steelhead and bull trout.'̂ ^ As of September 7, 199 the 
mine is still leaking cyanide into the Jordan Creek despite Hecla's efforts to stem the flow.''"' The 
cyanide levels are the same as measured in April and are over twelve times the concentration at 
which chronic exposure negatively affects fish and other aquatic organisms.^'* 

At 7,300 feet elevation, the Grouse Creek mine perches in steep terrain above Jordan Creek. The 
creek is a tributary to the Yankee Fork, which is in tum a major tributary to Idaho's famous 
Salmon River. The Pinyon Lake Tailings Impoundment now holds 450 million gallons of 
cyanide-laced water. Additionally, there are 4.3 million tons of heavy metals laying at the 

Times-News, Closed mine still leaks cyanide, September 7, 1999 
^' The Idaho Statesman, Mine is golden for economy, but does it tarnish the landl, September 4, 1994 
" Wood River Valley News, EPA Fines Mining Company, August 28, 1996 

Times-News, June 6, 1999 
^^Ibid 

Times-'Hevis, Closed mine still leaks cyanide, September 1,\999 
' ' M A 
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bottom ofthe dam, which, if exposed to air, could cause acid mine drainage.''^ Oversight 
agencies are only now working with Hecla on a reclamation plan. 

'^ Conversation with Lynne Stone and Scott Brown, September 1999 
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FAILURES OF FEDERAL AND STATE REGULATIONS 

HOLES IN THE REGULATORY PATCHWORK- Before the project was approved, there was "total 
opposition to the project because the U.S. Fish and Wildlife Service (USFWS) didn't think [they] 
were getting resolution through the Forest Service process.""'^ The USFWS and the Idaho Fish & 
Game Department both expressed their opposition to the Grouse Creek mine but felt the U.S. 
Forest Service had "signed off on the project.''^ 

In addition, the National Marine Fisheries Service (NMFS) voiced several concems on the Draft 
Supplemental Environmental Impact Statement including water quality and quantity problems 
and their impacts on the aquatic life, the high potential for acid generation and mn-off, and the 
naturally high rate of erosion at the mine site. NMFS warned there was a "significantly greater 
potential for acid run-off impacts for a mine ofthe magnitude ofthe proposed [Grouse Creek] 
project."^^ 

Environmental regulations should not allow federal and state agencies to dismiss significant 
environmental issues, raised by other responsible agencies, such as these. 

NEED FOR STRONGER REGULATIONS ON CYANIDE MANAGEMENT - The U.S. Forest Service, in 
its Final Supplemental Environmental Impact Statement, approved the use of cyanide vat 
leaching and treating the washed cyanide-laced ore for the Grouse Creek mine. The ore, the U.S. 
Forest Service stated, could then be disposed of without drainage controls. ̂ ^ Regulations should 
require stronger cyanide management techniques. 

The Idaho Statesman, Mine is golden for economy, but does it tarnish the landl, September 4, 1994 
"Ibid 
^ Letter to Greg Johnson, District Ranger ofthe Yankee Fork Ranger District from Merritt Tuttle, Division Chief of 
NMFS, on the Draft Supplemental Environmental Impact Statement i i 

Grouse Creek Project, Final Supplemental Environmental Impact Statement - Volume 2, Appendices, May 1992 
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GROUSE CREEK MINE 
Mine Profile 

NAME: Grouse Creek Mine 

LOCATION: North central Idaho 

15 miles northeast of Stanley 

COMPANY: Hecla Mining Company 

MINERAL: Gold 

OPERATING STATUS: 
1994-1997 
The mine closed 5 years earlier than expected 

PRIMARY REGULATORY OVERSIGHT: 
Salmon and Challis National Forest 
Idaho Department of Environmental Quality 

LAND OWNERSHIP: 
Salmon and Challis National Forest 
Private holdings 

TYPE OF OPERATION: 
Cyanide vat leaching 

FOR MORE INFORMATION CONTACT: 
Idaho Conservafion League: Scott Brown 208.345.6933 
Boulder-White Clouds Council: Lynne Stone 208.726.1065 
Mineral Policy Center: 202.887.1872 
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MOLYCORP M I N E 
From Blue-Ribbon Fishery to Dead River 

I" 

At least eight miles ofthe Red River in northem New Mexico are biologically dead.''^ Over the 
last 30 years, widespread acid mine drainage and heavy metal contamination has leached out of 
the waste rock piles at the Molycorp molybdenum mine and contaminated the Red River, located 
within the Rio Grande watershed. In addition, there were over 100 documented slurry spills into 
the Red River"" between 1986 and 1991 alone, and numerous fines levied against the mining 
company, Molycorp, for point source pollution involving broken tailings pipes.'''^ Even the U.S. 
District Judge James Parker noted that the once blue-ribbon trout fishery has now been reduced 
to a biologically dead waterway.''•^ 

Since this large-scale operations began, the small town of Questa, New Mexico has seen the Red 
River, just below the mine, tum milky blue in color from aluminum coating the riverbed. Many 
other toxic metals including copper, zinc, lead, cadmium and silver, have been detected at 
chronic and acute levels along the twenty-mile stretch ofthe Red River below the mine.'''' In 
addition to water contamination, dust containing lead and other pollutants from enormous 
molybdenum tailings storage ponds blows over the town of Questa. A state High School 
baseball championship was cancelled due to a dust storm blowing from the tailings piles.''^ 
Molycorp eventually paid to have the High School relocated. However, after the Junior High 
School was condemned, it was moved into the abandoned High School. 

'"'. 1994 Report on Water Quality and Water Pollution Control in New Mexico. Report Prepared Pursuant to Section 
305b ofthe Federal Water Pollution Control Act. New Mexico Water Quality Control Commission Report, p. 176-
177 
"" 1991 Molycorp Inc. Spills Summary Sheet. New Mexico Environment Department 

An April 1986 tailings slurry spill contaminated a Questa Acequia Association irrigation ditch designated a 
watercourse to the Red River. New Mexico Environmental Improvement Division, Letter to LeRoy Apodaca, 
Molycorp Inc. - Questa Division, April 24, 1986, p.l. 
43 

Written opinion of U.S. District Judge James Parker on Amigos firavos/NMCCAW lawsuit. "I have concems 
about the alleged contamination ofthe Red River downstream from the defendant's (Molycorp) operations. That 
stretch ofthe Red River once was an excellent trout fishery. For whatever reason, it no longer is." September 1997 
'*'* 1998-2000 State of New Mexico 303d List for Assessed Stream and River Reaches 
"̂  Taos News, 1981 
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FAILURES OF FEDERAL AND STATE REGULATIONS 

HOLES IN THE REGULATORY PATCHWORK- For over a decade, the New Mexico Environment 
Department (NMED) and other federal and state agencies have documented water quality 
violations, which have degraded the Red River. For instance, Molycorp violated its federal 
Clean Water Act permit 12 times between 1978 and 1981, "admit[ted]" to these dozen violations 
agreed to pay fines as assessed, and to repair its tailings pipelines.''^ 

However, Molycorp has continued to pollute ground waters. In November 199i8, the NMED 
notified Molycorp that it's mine was in violation ofthe New Mexico Water Quality Act and 
Water Quality Control Commission Regulations for illegally discharged pollutants.'*^ Molycorp, 
facing fines up to $15,000 per day, challenged the NMED's authority to regulate the mine but 
lost in an unanimous vote before the New Mexico Water Quality Control Commission the 
following January. 

Due in part to pressure from local activists, the EPA in preparation for renewing Molycorp's 
National Pollution Discharge Elimination System (NPDES) permit in 1998, began its own 
investigation. In February 1998 the EPA confirmed that Molycorp has been in violation ofthe 
Clean Water Act for over 30 years. The EPA released a report stating the waste rock piles at the 
Molycorp mine are a "point source" (as defined in NPDES regulations, 40 CFR 122.2) for 
pollution into seeps that drain into the Red River.''^ Although there are some contributions from 
natural erosional scars, the waste rock piles are contaminating the groundwater with elevated 
levels of metals and sulfates. In addition, the tailings ponds were shown to contaminate 
groundwater supplies as well. 

Despite this critical report, Molycorp, in the 1998 NPDES permit application, not only does not 
acknowledge pollution from the waste rock piles but claims that, "the Questa mine has not 
harmed, and may have improved the condition ofthe Red River." Still writing the permit, the 
EPA is being encouraged by environmental organizations and local citizens to acknowledge the 
waste rock piles as "point source" pollution, as noted in the EPA's own report in Febmary 1998. 

LACK OF ENFORCEMENT OF EXISTING REGULATIONS - In over 30 years of operation, Molycorp 
has never had an EPA permit for these discharges. Despite their ovra condemning report in 
February 1998, the EPA has taken no regulatory action on this issue by either requiring 
Molycorp to comply with water quality protection permits or prohibiting the illegal discharge 
pollution. Since Molycorp continues to operate, violating the Clean Water Act, the Western 
Environmental Law Center, on behalf of Amigos Bravos and the New Mexico Citizens for Clean 
Air and Water, filed a lawsuit in March 1999 alleging that the EPA is not fiilfilling its regulatory 
duty. Environmental regulations should penalize repeat offender by revoking permits and 
banning them from operating new mines and expansion until they have cleaned-up their act. 

*̂  United States District Court, New Mexico District, United States v. Molycorp, Inc., No. 81-785-M Civil, 
Memorandum Opinion and Order, Albuquerque, New Mexico, entered March 26, 1984 

1999 New Mexico Environment Department comments on DP-1055, groundwater discharge permit for waste rock 
area 
*̂  Report on Hydroiogical Connection Associated with Molycorp Mining Activity, Questa, New Mexico. USEPA, 
Region 6, NPDES Permits Branch (6WQ-P). Prepared by David Abshire. February 13, 1998 
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MOLYCORP M I N E 
Mine Profile 

NAME: Molycorp Molybdenum Mine 

LOCATION: Near the Red River 
Above Questa, New Mexico 

COMPANY: Molycorp 

A subsidiary of Unocal (formerly Union Oil of Califomia). 

MINERAL: Molybdenum 

OPERATING STATUS: 
Currently operating underground 
Large scale open pit operations began in 1964 
Small scale mining since the 1920s 

PRIMARY REGULATORY OVERSIGHT: 
New Mexico state agencies 

LAND OWNERSHIP: 
Formerly federal lands 
Acquired by Molycorp through federal land patenting 

TYPE OF OPERATION: 
Underground 

FOR MORE INFORMATION CONTACT: 
Amigos Bravos/Molycorp Watch Project: Emie Atencio 505.758.3874 
Concemed Citizens for Questa: Roberto Vigil 505.586.0202 
Mineral Policy Center: 202.887.1872 
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MiDNiTE M I N E 
Taken for a Midnite ride? 

The Midnite mine, a currently inactive open-pit uranium mine located on the Spokane Indian 
Reservation in Washington State, has had numerous problems with contamination. In April 
1998, the EPA conducted an Expanded Site Inspection (ESI) at the Midnite mine. Elevated 
levels of metals and radionuclides were detected in numerous on-site sources as well as in 
ground water seeps that flow into the nearby surface water drainages including nearby Blue 
Creek. Wetlands at the site have chromium levels above the Ambient Water Quality Criteria.''^ 

The operating company. Dawn Mining Company, also owns the nearby uranium millsite facility, 
which is located on the border of the Spokane Indian Reservation. It is situated next to a 
tributary ofthe Columbia River and directly undemeath the site is the Walker's Prairie Aquifer. 
The aquifer has already been polluted by the old uranium mine and is being pumped out to 
remove radionuclides and sulfates. Expected to last twenty years, this operation uses 100 acres 
of plastic-lined pools for evaporation. 

The Dawn Mining Company has attempted to tum this millsite area into a commercial 
radioactive waste dump rather than fialfill its cleanup obligations. The company's first plan for 
the importation of radioactive waste drew fierce opposition from local communities, businesses 
and the state of Washington itself, which in 1991 denied the company's request for the dump. 
Pressure from the company to permit the dump was so strong as to be called "blackmail" by the 
head ofthe Department of Health's (DOH), Division of Radiation Protection. ̂ ° Then in 1995, a 
new administration and state Secretary of Health permitted the commercial radioactive waste 
dump, even though the state's policy limits the amount of imported radioactive waste.^' The fact 
that this proposal received approval by regulators is evidence ofthe shortcoming of the 
regulatory framework. 

In a September 10, 199 Spokesman-Review article, Dawn Mining Company claims to have 
abandoned its plan to use its old uranium milling pit as a commercial radioactive waste dump, 
promising instead to use clean fill for reclamation ofthe site.^^ Despite the apparent 
abandonment ofthe unpopular plan, Dawn's true intentions may be revealed in a September 9 
letter from the president of Dawn Mining Company to Washington State's DOH, Division of 
Radiation Protection. ̂ .̂ The letter indicates that Dawn intends to dispose of radioactive source 

49 
Direct quote from EPA News Release, EPA Proposes Midnite Mine (Stevens County) For Inclusion on National 

Priorities List, February \6,\999 
Letter to Bob Nichols from T.R. Strong, head of Washington State Department of Health,'Division of Radiation 

Protection on Draft Briefing Paper: Dawn/NORM, April 27, 1993 
' ' Letter to Eric Slagle and Dan Silver from T. R. Strong, head of Washington State Department of Health, 
Environmental Health Programs, Division of Radiation Protection, on the history of Washington State's policy on 
Radioactive Waste, November 17, 1992 
'^ The Spokesman-Review, Dawn Mining dumps plan to haul in waste, September 10, 1999 
'^ Letter to Gary Robertson, Washington State Department of Health, Division of Radiation Protection, from David 
Delcour, President of Dawn Mining Company, September 9, 1999 
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material from their Midnite mine in the dump, instead of just using clean fill, as implied in the 
newspaper article. Contaminated soils, sludge and mill remains would be dumped with clean fill 
only acting to "fill the remainder" of the pit and cover the dump site.^'' 

Dawn's letter also explains how a number of "unnecessary and expensive design elements" for 
the reclamation cover design ofthe tailings disposal areas will be "eliminated." These protective 
measures are discarded by Dawn while simultaneously Dawn states that it wants to continue to 
look for commercial radioactive waste elsewhere. 

*̂ Letter to Gary Robertson, Washington State Department of Health, Division of Radiation Protection, from David 
Delcour, President of Dawn Mining Company, September 9, 1999 
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FAILURES OF F E D E R A L A N D S T A T E R E G U L A T I O N S 

N O REQUIREMENT FOR GUARANTEED FULL COST BONDING MECHANISMS FOR RECLAMATION -
Newmont Mining Company, the wealthy parent of Dawn Mining Company, claims that it is not 
financially responsible for reclamation ofthe mine site.^^ The Department of Interior previously 
notified Dawn that when the lease was terminated, it, and potentially other agencies, would seek 
to hold Dawn and the Newmont Mining Company (as Dawn's then 51% owner) liable for any 
costs incurred as a result of Dawn's failure to comply with the lease and applicable regulations.^^ 
Despite the fact that Dawn was required to post a $9 million bond for the mine, there is 
speculation that this has never been posted. If this is tme, then why was Dawn accepted as a 
contractor in good standing with the federal government and allowed to bid on Formerly Utilized 
Sites Remedial Action Program (FUSRAP) contracts for commercial radioactive waste while 
delinquent in providing the bond?^^ 

LACK OF REGULATION TO ENSURE COMPLETE RECLAMATION - The disposal of imported 
radioactive dirt or source materials from the Midnite mine site could set a dangerous precedent 
for other mining companies who would promote similar disposal schemes instead of proper and 
complete reclamation. Full reclamation ofthe Midnite mine without the use of funds generated 
by importing and dumping radioactive dump is possible, but so far has not been considered as an 
option by either the Dawn Mining Company or the Newmont Mining Company. 

In February 1999, the EPA proposed that the Midnite mine be included on the National Priorities 
List (NPL) in order "to prevent further environmental harm from mine waste, contaminated 

CO 

ground water and surface water runoff from the mine." If added to the NPL, the site will be 
eligible for clean up under the federal Superfund program. 

Recent considerations by the U.S. Nuclear Regulatory Commission to expand the Dawn low-
level radioactive waste dump into an industrial waste dump have additional concems. Disposing 
of wastes other than 1 le.(2) byproduct material can only compound the potential for pollution, 
and complicate necessary monitoring and cleanup from additional toxic pollutants with 
potentially unknown or poorly understood synergistic effects. ̂ ^ 

" Ibid 

^' U.S. Securifies and Exchange Commission, Newmont Mining Company, Form 10-Q, CIK Code 71824, August 
16, 1999 
56 

•57 

EPA News Release, EPA Proposes Midnite Mine (Stevens County) For Inclusion on National Priorities List, 
si 

^' Letter to the U.S. Nuclear Regulatory Commission's Commissioners, from W.D. Travers, Director ofthe 

Personal Communication, OwenBerio, September 6, 1999 
EPA News Reles 

February 16, 1999 
" Letter to the U.S 
USNRC's Office of Nuclear Material Safety & Safeguards. SECY-99-012, April 8, 1999 
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MIDNITE MINE 
Mine Profile 

NAME: 

LOCATION: 

COMPANY: 

MINERAL: 

Midnite Uranium Mine 

Spokane Indian Reservation 
Approximately eight miles from Wellpinit, northeastem Washington 

Dawn Mining Company (DMC),,a subsidiary of Midnite Mines 
Majority interest in DMC held by Newmont Mining Corporation 

Uranium 

OPERATING STATUS: 
Late 1950s to 1981 

PRIMARY REGULATORY OVERSIGHT: 
U.S. Department of Interior 
Bureau of Indian Affairs 
Bureau of Land Management 
EPA 

LAND OWNERSHIP: 
Spokane Indian Reservation 

FOR MORE INFORMATION CONTACT: 
Dawn Watch: Owen Berio 509.937.2093 www.dawnwatch.org 
Mineral Policy Center: 202.887.1872 
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THE WAY FORWARD 

The federal government has a legal obligation to prevent unnecessary and undue degradation of 
our public lands. Lands of pristine beauty and mgged natural settings. Lands of abundant 
wildlife and majestic vistas. 

Today, rather than being protected, our public lands are threatened by the mining of gold, 
copper, silver, and other hardrock minerals. Open pits and waste rock piles have scarred the 
landscape. Toxic waste from active and abandoned mine sites has contaminated our surface and 
groundwaters - threatening wildlife habitat as well as local drinking water supplies. 

How could this happen? The answer is inadequate environmental regulation. From the 
antiquated Mining Law of 1872 and a weak patchwork of state regulatory programs, to the vague 
hardrock mining regulations utilized by the Bureau of Land Management, current laws and 
regulations fail to provide the necessary oversight of hardrock mining on public lands. 
Consequently, irresponsible mining has devastated the landscape, as exemplified by the mines 
described in this report. It doesn't have to be this way. 

The Department of the Interior's Bureau of Land Management (BLM) is the manager of the 
largest share of publicly owned land in the United States. The government's authority to regulate 
mining's environmental impacts on BLM land is found in the Federal Land Policy and 
Management Act of 1976 (FLPMA). Under FLPMA, the Secretary ofthe Interior is directed to 
"take any action necessary, by regulation or otherwise, to prevent unnecessary or undue 
degradation on the federal lands." In carrying out this mandate, however, the Secretary must 
adhere to the weak hardrock mining regulations contained in Section 3809 ofthe Code of 
Federal Regulations (43 CFR 3809). Published in 1981 when James Watt headed the 
Department of Interior, these regulations are outdated and ineffective. In fact, when first 
published, it was expected that these regulations would need to be updated to keep pace with 
fiiture technology and practices. 

Fmstrated by this ineffective regulatory instmment. Secretary ofthe Interior Bmce Babbitt 
initiated a process in January 1997 to update and revise the "3809" regulations. Despite 
exhaustive public comment and involvement from all stakeholders, industry advocates in 
Congress have blocked or delayed the mle making process at every opportunity. 

Many critics ofthe Department ofthe Interior's proposal to revise the "3809" regulations argue 
that the states adequately regulate the environmental impacts of hardrock mining on federal land. 
Thus, these critics argue that the federal government should defer to the states in regulating 
mining's impacts on these lands. 

However, state regulatory programs mirror many of the worst fiaws of federal regulations. State 
laws are riddled with exemptions for small-scale mining, provide inadequate systems of 
inspection and monitoring, and fail to require mines to do baselines studies or characterize 
environmental risks before they begin mining. Few states mandate that mining operations on 
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federal land follow proven "best available technology standards" for operating and reclaiming 
mined land. 

The lack of consistency among state programs is an additional risk to public lands. Most states, 
including Arizona, Montana, New Mexico, Nevada, and Alaska have inadequate reclamation 
laws. However some states are more progressive on certain issues. Califomia and Nevada 
require operators of proposed mining projects to analyze the acid generating potential of their 
wastes, and Arizona imposes some "best available demonstrated control technology" operating 
standards at its mines. 

In the end though, the inconsistent level of environmental protection provided by state programs 
is not an adequate substitute for a strong federal regulatory program that sets a clear standard for 
environmental protection of our federal lands. The level of environmental protection accorded to 
public land should not depend on state boundaries. Rather, the American public should be 
assured that regulation of mining activities on any public lands would conform to a consistent set 
of high standards. Federal authorities, through appropriate regulations, must therefore establish a 
high level of performance and operating standards that all states must meet. Certainly protection 
of federal lands must rest squarely with federal authorities, for they alone are entrusted with a 
duty to all Americans to "prevent unnecessary or undue degradation" on our public lands. 

Although many industry actors are indeed well intentioned, regulations are not written for the 
good actor. They are written for whose who have mishandled the spill, walked away from the 
cleanup, showed disregard for community impacts, or polluted the streams. 

6 Mines, 6 Mishaps is a case-study examination ofthe costly environmental impacts caused by 
the current state and federal regulatory patchwork, arid the irresponsible actors that slip; through 
its holes. 6 Mines is by no means an exhaustive study of the problem mines and environmental 
degradation caused by hardrock mining. Rather, it provides an overview ofthe types of 
problems that have occurred at specific mines due to weak laws and regulations. (For Mineral 
Policy Center's Essential Elements of Regulatory Reform, see the chart on page 30-31) In the 
process, it demonstrates that no matter the good intentions of responsible elements of industry, 
no matter the commendable elements of various state regulatory regimes, the current system does 
not work. 
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ESSENTIAL ELEMENTS OF HARDROCK 

H o w TO PREVENT "UNNECESSARY AND UNDUE 

PROTECT WATER QUALITY 

Baseline hydroiogical data must be required using sound sampling methods. Pre-mining water 
quality must be determined prior to the proposed disturbance. Ongoing water monitoring should 
be required. 

Guidelines must be specified for identifying and managing potentially acid-generating materials. 

In order to protect water resources, all mine applications that require significant long-term water 
treatment after mine closure, should be denied. The operator must guarantee that water treatment 
after closure will have the desired result within a specific period of time. Perpetual treatment of 
water should not be allowed. 

Reclamation bonds should cover the fall cost of complying with water quality standards. 

FINANCIAL GUARANTEES 

Bonding must be adequate, liquid, and independently guaranteed. No corporate guarantees or 
self-bonding should be allowed as a substitute. 

Bonds must cover the ftill cost of complete reclamation and closure. Bonds should be required 
for all long-term water treatment and retumed only when the need for water treatment ceases. 

All NEPA altematives should include a full and detailed analysis ofthe form and amount of 
bonding. Additionally, the public should have the right to comment on the adequacy of financial 
guarantees and whether bonds should be released. 

Bonds should not be released until it can be established that a mine will meet all water quality 
standards in perpetuity. 

CITIZEN INVOLVEMENT 

There are a number of steps to mine approval including exploration and data collection, 
permitting, bond calculation, operation, reclamation and bond release. The public has a genuine 
interest in each of these stages. Public input should be allowed and encouraged at each step. 

Citizens often have information, insights, skills and energy that can assist the Bureau of Land 
Management (BLM) in carrying out its mandate to prevent'unnecessary or undue degradation. 
Furthermore, by soliciting public input on mining operations on public lands, BLM can avoid 
and defuse controversies. 
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MINING REGULATORY REFORM 

DEGRADA TION'' OF PUBLIC LANDS 

NOTICEMINES 

The ability to avoid submitting plans of operations and participating in the NEPA process via the 
"Notice Mine" exemption should be eliminated. Small mines under the "Notice Mine" 
provisions, and mines that do not cause "significant disturbance" under the U.S. Forest Service 
altemative, escape the NEPA process. However, both types have the potential to create 
unnecessary or undue degradation, and both are abused today with regulatory acquiescence. 

INSPECTION AND ENFORCEMENT 

The Secretary ofthe Interior should take the enforcement authority that he has under the Federal 
Land Policy and Management Act (FLPMA) and bring it to life under new BLM 3809 
regulations. This should include using civil and criminal penalties for those who violate the new 
regulations. BLM should be required to issue cessation orders and revoke permits when certain 
infractions or violations occur. 

Citizens should have the right to petition for inspection and enforcement in order to spur the 
BLM into fully implementing its FLPMA obligations. 

"Bad actors", and their corporate affiliates, must be blocked from operating on public lands. 

TECHNOLOGY AND RECLAMATION STANDARDS 

A standard must be established that will drive the industry to use the most efficient and 
successful technology available to protect the environment. In other regulatory arenas, setting 
technology standards has driven improvements in environmental performance without causing 
significant losses of productivity. Mineral Policy Center recommends that BLM use, at a 
minimum, a Best Technology Standard to improve environmental performance at modem mine 
sites. 

At a minimum, standards for the health of pubUc lands must address: (1) watershed function; (2) 
nutrient cycling and energy flow; (3) water quality and quantity; (4) habitat for endangered, 
threatened, or special-status species; and (5) habitat quality for native plant and animal 
populations and communities. 
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APPENDIX A: 
CONTRIBUTORS 

(IN ALPHABETICAL ORDER) 

Emie Atencio 
Amigos Bravos 
Questa, New Mexico 
Molycorp Mine 

Owen Berio 
Dawn Watch 
Springdale, Washington 
Midnite Mine 

Scott Brown 
Idaho Conservation League 
Boise, Idaho 
Thompson Creek Mine, Grouse Creek Mine 

David Chambers 
Center for Science in Public Participation 
Boulder, Montana 
Zortman-Landusky Mine 

Gary Heckenlaible and Dick Fort 
ACTion for the Environment 
Rapid City, South Dakota 
Gilt Edge Mine 

Jim Kuipers 
Center for Science in Public Participation 
Boulder, Montana 
Zortman-Landusky Mine 

Lynne Stone 
Boulder-White Clouds Council 
Ketchum, Idaho 
Thompson Creek Mine, Grouse Creek Mine 
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APPENDIX B : 
PRESS ARTICLES 

1.) Billings, Erin P., State Bonding: Miners offer assets to pay reclamation, Billings Gazette, 
August 31, 1999 

2.) Editorial, Miners offer regulators sorne hard lessons, Missoulian, August 29, 1999 
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T STATE BONDING 

Miners ofFer 
assets to pay 
reclamation 

By ERIN P. BILLINGS 
CFay.ctic Sc.-icc Uurc.iu 

H E L E N A — T h a owners of n clo.tccl gold 
mine n e a r Lewi s lown have of fe red tho s ln lc 
thousands of acres in mineral chiinis insleiid of 
casli lo cover increases in polluiion cleanup costs 
al the site. 

C R Kendall Corp. of Golden . Colo., owned 
by C a n y o n R e s o u r c e s C o r p . . h a s p r o p o s e d 
putt ing up some of its 9<X).000 acres in surface 
and mineral rights across the slate as collateral to . 
cover increases on Ihc rec lamat ion borid at its 
Kendall gold mine. The company said it decided 
to offer up a.ssets because of tight cash flow. 

"At this point the gold business is very light." 
said Conrad ParrisU. environmental manager of 
the Kendall mine. " W e have to look for ways to 
fulfill obligations that aren ' t necessarily the tradi- • 
tional ways." 

The Montana Deporl inenI of Environmental 
Quality now is reviewing the existing SI.9 iiullion 
bond for reclamation al Kcndsill and trying lo 
de te rmine how rnuch more , will be n e e d e d lo 
complete cleanup work. Officials have estimated 
that as much as $3.7 ntillioit more might b e need­
ed lo reclaim Ihe mine sile and cover U>ng-tcrm 
water Ircatiiicnl. 

The Kendall mine was a cyanide hcap-leacl) 
ulceration Ihal ceased operat ing in 1995. 

Jan Sensibaugh, administrator of Ihe dcparl-
nienl's Permitting and Compliance Division, said 
the s ta te hopes by next m o n t h to have de te r ­
mined how much more money will be needed for 
the reclamation bond. Also, it is reviewing Ihe 
value of CR Kendal l ' s mineral rights to de ler -
niine whether Ihey would be a valuable enough 
asset to replace cash. 

Reclamation bonds are held as an assurance 
mine cleanup gets completed. T h e bond is rarely 
tapped unless a company goes belly up or cannot 
comple t e the r ec l ama t ion itself and the s la te 
liceds the money lo d o the work. 

Sensibaugh said the stale has yet to accept a 
company's mineral rights as collateral for a nieial 
niine reclamation bond, but has some leeway in 

. doing so. 
" A s far as 1 understand it, the O E Q has the 

f lexibi l i ty t o a c c e p t a n y t h i n g as n b o n d , " 
Sensibaugh said. " W c have in some cases, nol 
u n d e r t he M e t a l M i n e R e c l u m a t i u n A c l b u l 
under the Open Cut Act, accepted vacant proiv 
erty or a house, things like that. 

' "The problem is assessing the actual value of 
whal is offered as a bond when il isu'l cash." 

Uul Bonnie Ocslr ing, communi ly orgiini/.er 
for the M o n t a n a n n v i r o n m c n t a l I n f o n n a t i o n 
Cen te r , said C R Kendal l ' s offer could be Ihe 
"(leecing of Montana ." She said nol only .should 
the state stay out of the real cslale business, bul 
she questions whether il is even legal to accept 
the mineral claints in lieu of cash. 

" I t ' s is M E I C ' s posit ion that slate law pro­
hibits tlie D U Q from accepting assets that deval­
ue over lime and wilh good reason :— to protect 
the Montana taxpayer." Gestr ing said. "Clearly 

(More on Mine. Page IDA) 

Mine 
Frohi Page IA 

mineral rights and surface rights fall 
under this category witl> the conlin-
uiiig plummeting price of gold." 

T h e M o n t a n a E n v i r o n m e n t a l 
Information Center has filed a for­
mal intent to sue the slate if il does­
n't review and increase the Kendall 
mine reclamation bond in a limely 
manner. 

l l i e state now is analyzing C R 
Kendolls offer and trying lo deter­
mine w h e t h e r the m i n e r a l r igh ts 
could be sold. T h e minera l rights 
would only be marketed , however , 
if Kendall couldn't finish the recla­
mation work itself. 

" W e don ' t want to t ake some­
thing Ihat has a theore t i ca l va lue 
and then can' t p.ny the guy on Ihc 
butIdo7er," Scn.sibaugh said. "We ' re 
Ijcing careful (o en.<!urc litis is what 
i t ' s exact ly w o r t h a n d we a r e n ' t 

going to lake iinylhing »vc doii'l l e d 
we could sell if we necUcil lo." 

Pnrri.tli said the idea would be 
lo get the mineral claims back wilh 

, the rest of the bond after the com­
pany conipletes reclamation at the 
mine . About two-thirds of the work 
al the sile has been reclaimed, he 
said. 

I le said under the deal, the slate 
likely would pick and chixise wlmi 
claims il would hold on lo. ra ther 
than the entire yoWXX) acres worth. 

" W e ' r e nol proposing that the 
stale hold the entire lol as collater­
al," Parrish said. "We'll sellle on a 
liond amount , sclllc on H'e vivlUH-
tioii and Ihen sclllc on which lands 
from among that package Ihe slale 
wt>uld hjild for ciillalcral honilinti 

. purposes." 
Ges t r ing . however , said if the 

mining company is looking for cre­
ative ways (o-fulfill Ihcir (-lolUilioii, 
c leanup ohllgiilion.s, il should sint-
p ly .s-cll il'.s m i n e n i l a n d siirffico 
rights and give the stale the L-ISII. 
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Miners offer regulators some hard lessons 
I n a matter of months, the contractor appointed to 

maintain water.trealment facilities at the defunct 
Zortman-Landusky gold mine soutli of Malta 

.cpiited the annual budget for the work. For now, 
the state of Moti tana has taken 

' = ' ' ^ ^ * " ^ ^ ~ " " over, and taxpayers are footing 

SUHMABY; ^̂ '̂''" ^°' '̂ ^̂  " '̂'•'̂ '̂ '° 
Rpr'anifltlnn " " ' ^ ° ' **'" pollution. 
Heaatna l ion That may be the least of 
laws were troubles in store a( a mine once 
s u p p o s e d to 'o"i«d 25 a model of 
usher hard-rock Montana's new raining 

. . mdustiy. 
miniRg into a state officials say it may 
new, more take as much as $38 million to 
reSDOnsible e ra reclaim Zortman-Landusky as 

tiUt rec iamaaon operator, Pegasus Gold, went 
isn't exactly bankrupt. Whilc in operation, 
asSU.''ed. Pegasus posted bonds to 

- ensure reclamation, but those 
bonds total $29.6 million. 

Lawyers for the state got another $1 million for 
rirclamaiion from the bankruptcy court overseeing 
reorganization of Pegasus. Optimists at the 
Department of Environmental Quality hope the 
money *ill stretch far enough. You should hope 
they're right: You and your neighbors will make up 

any shortfall. All in all, the state is counting on nearly 
S80 miEion worth ot bonds to ensure cleanup at five 
Pegasus mines. 

Pegasus' bankruptcy has been an eyc.opening 
experience for state regulators. Among the lessons 
learned: 

s It's a mistake to assume the companies that 
develop mines will stay around - or even exist - when 
it comes time to clean the mines up. 

• Reclamation plans that presume miners wilt 
reclaim their own mines understate the actual cost 
when miners go out of business or skip out. 
Evctything becomes more expensive when the state 
has to hire contractors for the work. 

• Reclamation bonds required to ensure cleanup 
may not be worth as much as expected. At least some 
of the insurance companies that issue reclamation 
bonds would rather fight than pay, forcing the state to 
rack up legal expenses ot accept lesser settlements. 

Case in point; Safeco Insurance weni to federal 
court in June to cancel a $500,000 bond for 
reclamation at the Diamond Hill mine near 
Townsend. The state went to court to prevent ihc 
company from canceling the bond; the company. 
wound up paying the $500,000 - but has since sued 
the state tn get the money back. 

Bonds arc supposed fo guarantee moiiey for 
reclamation if a mining company fails to honor its 

commitments. But regulators say they're learning 
that, with large sums of money at stake, at least some 
companies that issue bonds will exploii any passible 

. opportunity to avoid paying. As a result. DEQ has 
adopted a no-nonsense, see-you-in-court approach in 
dealing with bond companies. 

State laws enacted more than 20 years ago to 
belter regulate the mining industry were supposed to 
usher hard-rock mining into a new, more responsible 
era. But as the first mines developed under the new 
laws start to play out, reclaination is turning out to be 
anything but assured. Look hard around the state, 
and you won't find a single example of a large-scale 
hard-tock mine suaessfully reclaimed. 

"Unfortunately, we're not at the point where you 
can show the citizens of Montana that everything 
works the way it's supposed to," says DEQ Director 
Mark Simonich. 

Earlier this year, DEQ battled the mining industiy 
and persuaded the Legislature to make a key change 
in the admini.siration of reclamation bonds. 
Regulators now will review the adeqiiac\- of bonds at 
least annually; previously, bonds were subject to 
review once every live years, 

Simonich says various slate agencies also arc trying 
to do a better job of coordinating different aspects of 
mine regulation. 

"Wc have learned a great deal," he says. 

Unfortunately, those lessons have been learned the 
hard way. 

Taxpayers and the environment aren't the only 
losers wh,;n reclamation pians go aivf)'. Miners 
haven't dope their industry any favors, ei;het. Mining 
is controversial enough, even when people focus on 
jobs and profits. Leaving citizens of the state with big 
messes and big bills to pay after the mines play out is 
a good way to wear out your welcome. 
. In this regard, hard-rock miners would do well to 
emulate their coal-mining brethren. 

Thirty years ago, coal mining was hugely 
controversial in iviontana. Ranchers, 
environmentalists and others feared that strip mining 
on a massive scale would leave areas of eastern 
Montana looking like West Virginia. 

You don't hear a lot of discouraging word.s about 
coal mining today, though. Thai's largely because 
coat miners have done a splendid job of reclaiming '̂ 
strip mines. Coal mipcrs have established i track 
record of which ihey are proud, and Ihe public is 
satisfied. 

The story is completely different when it comes to 
hard-ruck mining. The record of hard-reck mine 
reclamation in Montana is one of broken 
commitments and public disappointments. Until this 
changes, hard-rock miners will find themselves 
embroiled in consiaiit controversy. 
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SIX MINES, SIX MISHAPS 

^/x: Case Studies of What's Wrong with Federal and State 
Hardrock Mining Regulations, and Recommendations for Reform 

Today's highly mechanized and chemical-intensive mining industry requires a new set of federal 
environmental regulations. Mining techniques have outpaced regulations that were written prior 
to the widespread use of modem technology, such as cyanide heap leach processing and large 
open pit mines. These new techniques have led to environmental impacts that the old 
regulations, written nearly 20 years ago, were not meant to address. While some states have 
updated their regulations, no state has a comprehensive set of regulations that is adequate to 
protect federal public lands. 

Over the past three years there has been significant debate about the need to modernize the 
Bureau of Land Management's mining regulations. What is needed is a federal baseline 
regulatory standard, on which states can base their own regulations. This standard should 
explicitly prohibit practices that cause undue degradation on public lands. As the trustees for the 
public lands, the federal and state agencies have a responsibility to protect our lands for future 
generations, not leave a legacy of poisoned waterways and fragmented, landscapes. 

6 Mines, 6 Mishaps, is a case study analysis of six mines from around the United States, 
anecdotally demonstrating where existing regulations have failed to protect the environment and 
communities from urmecessary degradation. The report outlines what essential elements are 
needed for comprehensive hardrock mining regulatory reform. 

MINERAL POLICY CENTER 

Mineral Policy Center (MPC) is a non-profit environmental organization dedicated to protecting 
communities and the envirormient from the impacts of irresponsible mining. The Center 
programs and activities include mining-related research; public outreach; regulatory and 
legislative reform of mining laws; initiatives to improve company practice; and technical 
assistance and community organizing. MPC is supported by membership and foundation grants. 
Join MPC and help protect the land, water, wildlife, and natural resources for future generations. 
Donations are tax deductible. Mineral Policy Center, 1612 K Street, NW, Suite 808, Washington, 
D.C, 20006 Tel: 202,887,1872 Fax: 202,887.1875 E-mail: mpc(a),mineralpolicv.org Web 
address: www.mineralpolicv.ora, MPC also has two regional offices in Durango, Colorado and 
Bozeman, Montana. 

All rights reserved. Permission to reproduce any portion ofthis publication must be obtained 
fi'om Mineral Policy Center. • 

http://www.mineralpolicv.ora
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S-13 Design Analysis 
3/28/00 

SPRING 13 & 39 PRELIMINARY DESIGN ANALYSIS; 

Seepage containing high concentrations of acid rock drainage enters Red River at what is 
known as Spring 13, located several hundred feet upstream from the mouth of Capulin Canyon, 
and Spring 39 located about 500 feet downstream from Thunder Bridge at the west end ofthe 
Columbine Park area. This seepage results in increases in the metal and sulfate loadings in the 
river. During extreme low river flow periods, the seepage at Spring 13 adds considerably to the 
milky appearance ofthe waters downstream in the river to below the Ranger Station. 

Ground Water Conditions 

Spring 13 and Spring 39 are not isolated streams of water. These are seepage areas to the 
river of ground water flowing in a basin aquifer that extends at significant width and depth across 
the Red River Valley. This basin aquifer extends from below the Ranger Station to above the 
Town of Red River. The water table elevation in this aquifer is below the river elevation along 
extended reaches. At some locations the ground water table elevation is slightly above the river 
level and water seeps from the basin aquifer to the surface flow. Significant seepage areas are 
the river reaches through the Town of Red River and along the lower part of Columbine Park. 
Spring 39 is located in this latter reach. The ground water table in the vicinity of Spring 13 also 
is generally slightly above the river elevation which results in some seepage along this reach. 

Above the mine area there are extensive areas of altered rock and numerous hydro-
thermal scars. These areas and scars are predominantly along the north side ofthe river valley. 
These areas produce significant quantities of low pH acid rock drainage (ARD). Most ofthis 
drainage is to the basin aquifer below the river level. Most ofthe ARD appears to be 
concentrated in a plume flowing along the north side ofthe basin aquifer. 

The Spring 13 area is located at the southwest base of Goat Hill, Goat Hill is composed 
of highly mineralized altered rock containing high concentration of pyrite. This results in the 
addition of ARD to the north side plume ofthe basin flow. This ARD increases the conductivity 
in the plume in the Spring 13 area to above 2000 |4.S/cm. Spring 13 includes a significant portion 
ofthis plume. Data from numerous river surveys indicate that the seepage from Capulin Canyon 
is minor and commensurate with the natural drainage that would be expected from the canyon 
area downstream ofthe Capulin capture system. 

Seepage along the Spring 39 reach ranges up to 1700 |a,S/cm which is higher than that 
expected in the plume downstream of Thunder Bridge. If the high conductivities are the result of 



accretions; the source has not been determined. There are no hydro-thermal scars, significant 
altered rock areas or waste piles in the near vicinity of Spring 39, 

For the purpose ofthis report. Spring 13 is considered as the total ofthe ground water 
seepage flow along the north side of the river over a reach of about 400 feet in length. The 
seepage appears to be fairly well spread out over this reach with some localized areas of higher 
or lower seepage. These probably reflect variations in the elevations and gradients of both the 
surface and ground water flow and variations of hydraulic conductivity in the groimd water 
aquifer along the river. Seepage is visible along the north river shore line and up the north bank 
in locations to an elevation of about one foot above the river level. 

The quantity of seepage discharged to the river at Spring 13 is estimated based on the 
results of Molycorp's water quality surveys of Red River, Water samples are collected at least 
twice a year (from 1992 through 1999) from approximately 24 stations over the reach from above 
the Town of Red River to below the Ranger Station, Stream flow measurements at up to 16 
Stations have been made coincidentally with the sanipling. Water samples are collected at 
Station 13 (a few hundred feet above Spring 13) and at Station 13A (about 300 feet below Spring 
13), 

On March 14, 2000 the flow at Station 13 was measured at 17,63 CFS and the 
conductance was 374. The conductivity ofthe river water as 383 at Station 13A and the 
conductivity of Spring 13 discharge was 1888. 

The flow of Spring 13 was calculated algebraically as follows: 
(Flow Upstream x Conductance) + (Spring 13 Flow x Conductance) = (Downstream flow 

X Conductance) 
(17,63 X 374) + (S13 CFS x 1888) = (17,63 +S13 CFS) x 383 
Transposing: 
( S13 CFS X 1888) = (17.63 x 383) - (17,63 x 374) + (S13 CFS x 383) 
(S13 CFS X 1505) = 159 
S13 = .1054 CFS = 47,3 GPM 
Calculations using both conductance and SO4 concentrations of other river surveys made 

during the past few years, indicated Spring 13 flows of similar magnitude, 

PRIMARY DESIGN ALTERNATE 

At this time the most favorable appearing seepage collection method appears to be the 
installation of a modified "French Drain" type system. Preliminary analysis indicates that a drain 
line installed at a depth of about two feet below the adjacent low water flow river level and about 
ten feet from the north shore line will be effective. The drain line would be perforated with small 
diameter holes drilled at spacing which will control the inflow to a rate of slightly more than the 
probable ground water seepage to the river. If the drain line inflow rate was not controlled there 
would be an excessive amount of inflow during high river flow periods. 



Assuming that the Spring 13 seepage amounts to 50 gpm over a 400 foot reach; the 
average required inflow rate to the drain would be .125 gpm/feet. It appears desirable to 
maintain a minimum head above the orifice of 0.5 feet. Based on the standard orifice formula: 

Q cfs = C X Area sq, fl:. x (2 gh)' and assuming an orifice coefficient of 0.61; 3/16 inch orifices 
at an average spacing of 2' 3" will be required. The river level during nominal high flow periods 
is approximately one foot above the level at low flow periods. At high flow periods the inflow 
rate would be approximately 1,5 times higher. 

It is proposed to extend the Spring 13 drain line for about 800 feet farther west to collect 
the shallow seepage flow along the reach ofthe mouth of Capulin Canyon, It is believed that 
such seepage can be collected by installation ofthis section ofthe drain line along the old river 
channel. It is anticipated that an additional 50 gpm of seepage will be intercepted by this drain 
extension, 

A similar drain line is proposed for the Spring 39 area. Additional exploratory work is 
required to determine the reach along the river where such a line would be beneficial. It 
presently appears that at least 400 feet of drain line will be required in this area. 

In this area there is a large general discharge ofthe basin under flow to river surface flow. 
This precludes estimating the volume of high ARD seepage from the conductance gain along this 
river reach. Additional field investigations will therefore be required to determine the volume of 
the seepage flow that should be collected. It appears that the volume of high ARD seepage is 
somewhat less than at Spring 13, The collected water at Spring 39 will be pumped to either the 
tailing line or to the water supply line from Columbine Park to the mill, 

ALTERNATE COLLECTION SYSTEM DESIGN 

Interception ofthe seepage flow by several small shallow wells has also been considered. 
The number, spacing and distance from the river ofthe required wells is dependent on the 
hydroiogical properties ofthe aquifer. The principal advantage ofthe well system is that a nearly 
uniform ground water extraction rate would result. It is also probable that it would be necessary 
to extract a higher total amount of ground water to achieve the same effectiveness as the French 
Drain system, 

ALTERNATIVES FOR DISPOSAL OF THE CAPTURED GROUND WATER 
INCLUDE; 

(a) pumping the water to the tailings line 

(b) installation of a new pipe line and pumpage ofthe collected water to 
the mine or mill area. 

Tests must be made to determine if pumpage ofthe collected water to the tailings line 
will result in a pH in the tailings line that might be low enough to cause corrosion ofthe line or 
be in conflict with State regulations relative to discharges of such water to the tailing line or to 



the tailings ponds. If low pH appears to be a problem it may be possible to neutralize the 
collected water with lime before pumpage to the tailings line. 

At the Spring 13 area the pressure in the tailings line might vary from 50 psi or less to 
over 160 psi. A variable speed pump will therefore be required. The pump motor will be 
approximately 20 horse power, 

ESSENTIAL FIELD INVESTIGATIONS 

In order to make a final determination ofthe best and most effective altemative and the 
specific design details for such; a considerable amount of field investigation, and testing will be 
required. The proposed data collection work includes the following: 

Proposed Ground Water Investigations 

(a) Determine the elevations, direction of ground water flow and gradients in the vicinitv 
ofthe Spring areas. It is probable that the water table elevation is at a fairly shallow 
depth in the area between the river and the steeply rising ground lying north ofthe 
highway. It is therefore proposed at each seepage area, to excavate with a back hoe, 
about 12 small pits to slightly below the water table. The water level in each pit will 
be accurately determined by instrument surveys. A vertical perforated pipe will be 
installed in pits during backfill operations so that the water levels can be monitored 
over a period of time. Tentative locations for most ofthe pits are shown on an 
attached drawing. 

(b) Determine the hydroiogical characteristics ofthe shallow ground water aquifer. It is 
proposed to pump water from two or more ofthe shallow pits or from shallow wells 
in the vicinity. During the pumpage and water level recovery periods; the water 
levels at the pumped hole and in several nearly observation wells will be monitored to 
determine coefficients of hydraulic conductivity, aquifer storage coefficients and the 
extent and shape ofthe draw-dovra cone of depression. Water samples will also be 
collected and analyzed to determine variations in ARD concentrations. 

(c) Determine the feasibility of a "french drain" type collection system and the detailed 
design factors related to such. It is proposed to excavate in the Spring 13 area, a 
trench to a depth of approximately 2 feet below the river level for a distance of about 
100 feet parallel to and about 10 feet north ofthe river shoreline. (See attached 
drawing of proposed field investigations.) 

Water inflow rates will be noted along the trench line. A four inch diameter plastic pipe 
will be laid along the trench bottom. The pipe will be perforated with the diameter and spacing 
ofthe perforations to be made as estimated for collection of an adequate and controlled amount 
of seepage flow into the line. Different hole diameters or spacing may be used along various 
sections ofthe trench length as indicated by possible variations in seepage rates into the trench or 
along the river shore line. The trench will then be back filled with clean gravel to a depth of 
about 18 inches over the pipe and with excavated soil to the natural ground line. The trench will 
be extended downstream about 100 feet on a fairly shallow grade to where it day lights out above 



the surface so that the perforated collection line will be kept drained. The trench down stream of 
the perforated drain line will be backfilled to above the ground water level with clayey material. 

Flow from the drain line will be measured over a period of time. Several observation 
wells at various distances out from each side ofthe drain line will be installed. The water levels 
in these will be monitored to observe changes of levels and gradients in the vicinity ofthe drain 
line. Seepage along the river in the vicinity ofthe drain line will be carefully noted prior to the 
excavation ofthe trench and monitored for some time thereafter. Prior to, during and following 
the drain trench installation, the conductivity ofthe river water upstream and downstream ofthe 
Spring 13 area will be measured frequently and a record ofthe river flow at the Ranger Station 
will be kept during this period. Final drain line location and design depth and size and spacing of 
perforations will be based on the results ofthe test drain line section, 

PROJECT SCHEDULE 

It is anticipated that a permit will be approved by the New Mexico Highway Department 
within the next few days so that the proposed field investigation can be conducted. Unless early 
snow melt flood flows occur, the field investigations can probably be completed by the end of 
April and final designs by the end of June, High river fiows are expected from May through 
August or September, Construction can commence thereafter and should be completed by the 
end of November and before the usual period of milky river water and elevated ARD 
concentrations ofthe winter months. 

NEW MILL WATER SUPPLY WELL 

Molycorp is planning on developing a new well to augment the water supply for milling 
of ore and transportation of tailings. The well will be located at the west end ofthe area of waste 
rock piles which extend along the north side ofthe river basin between the mill area and 
Columbine Park, The well will be developed near the north edge ofthe valley undergroimd 
water basin. It is anticipated that the well will intercept a substantial volume ofthe flow in the 
high ARD plume that flows from above the mine area down along the north side ofthe basin 
aquifer. This should substantially reduce the amount of ARD that is discharged from the 
underground basin into the river surface flow in the Columbine Park area. It is also anticipated 
that the well will result in a reduction in the ARD concentrations ofthe seepage farther 
downstream, 

A permit from the State Engineer will be required to divert the ground waters by either 
well pumpage or a drain collection system and for discharge to either the river or the tailings line. 

Respectfully Submitted: 
VAIL ENGINEERING, INC, 

Chief Engi 
NM PE & L'S 2098 







MOLYCORP. INC. 
QUESTA DIVISION 

SPRING 13 

PROPOSED FIELD INVESTIGATIONS 



' ^ •^ss:- ! ' 

VAIL ENGINEERING, INC. 
1588 SAN MATEO LANE 

PHONE: (505) | ^ " " ^ ^ ^ ^ ^ ^ ^ ^ SANTA FE, NEW MEXICO 
988-5575 | 87505 

S-13 Design Analysis 
3/28/00 

S P R I N G 13 & 39 P R E L I M I N A R Y D E S I G N ANALYSIS ; 

Seepage containing high concentrations of acid rock drainage enters Red River at what is 
known as Spring 13, located several hundred feet upstream from the mouth of Capulin Canyon, 
and Spring 39 located about 500 feet downstream from Thimder Bridge at the west end ofthe 
Columbine Park area. This seepage results in increases in the metal and sulfate loadings in the 
river. During extreme low river flow periods, the seepage at Spring 13 adds considerably to the 
milky appearance ofthe waters downstream in the river to below the Ranger Station. 

Ground Water Conditions 

Spring 13 and Spring 39 are not isolated streams of water. These are seepage areas to the 
river of ground water flowing in a basin aquifer that extends at significant width and depth across 
the Red River Valley. This basin aquifer extends from below the Ranger Station to above the 
Town of Red River. The water table elevation in this aquifer is below the river elevation along 
extended reaches. At some locations the groimd water table elevation is slightly above the river 
level and water seeps from the basin aquifer to the surface flow. Significant seepage areas are 
the river reaches through the Town of Red River and along the lower part of Columbine Park. 
Spring 39 is located in this latter reach. The ground water table in the vicinity of Spring 13 also 
is generally slightly above the river elevation which results in some seepage along this reach. 

Above the mine area there are extensive areas of altered rock and numerous hydro-
thermal scars. These areas and scars are predominantly along the north side ofthe river valley. 
These areas produce significant quantities of low pH acid rock drainage (ARD). Most ofthis 
drainage is to the basin aquifer below the river level. Most ofthe ARD appears to be 
concentrated in a plume flowing along the north side ofthe basin aquifer. 

The Spring 13 area is located at the southwest base of Goat Hill. Goat Hill is composed 
of highly mineralized altered rock containing high concentration of pyrite. This results in the 
addition of ARD to the north side plume ofthe basin flow. This ARD increases the conductivity 
in the plume in the Spring 13 area to above 2000 |j,S/cm. Spring 13 includes a significant portion 
ofthis plume. Data from numerous river surveys indicate that the seepage from Capulin Canyon 
is minor and commensurate with the natural drainage that would be expected from the canyon 
area downstream ofthe Capulin capture system. 

Seepage along the Spring 39 reach ranges up to 1700 |aS/cm which is higher than that 
expected in the plume downstream of Thunder Bridge. If the high conductivities are the result of 



accretions; the source has not been determined. There are no hydro-thermal scars, significant 
altered rock areas or waste piles in the near vicinity of Spring 39. 

For the purpose ofthis report. Spring 13 is considered as the total ofthe ground water 
seepage flow along the north side ofthe river over a reach of about 400 feet in length. The 
seepage appears to be fairly well spread out over this reach with some localized areas of higher 
or lower seepage. These probably reflect variations in the elevations and gradients of both the 
surface and ground water flow and variations of hydraulic conductivity in the ground water 
aquifer along the river. Seepage is visible along the north river shore line and up the north bank 
in locations to an elevation of about one foot above the river level. 

The quantity of seepage discharged to the river at Spring 13 is estimated based on the 
results of Molycorp's water quality surveys of Red River. Water samples are collected at least 
twice a year (from 1992 through 1999) from approximately 24 stations over the reach from above 
the Tovm of Red River to below the Ranger Station, Stream flow measurements at up to 16 
Stations have been made coincidentally with the sampling. Water samples are collected at 
Station 13 (a few hundred feet above Spring 13) and at Station 13 A (about 300 feet below Spring 
13). 

On March 14,2000 the flow at Station 13 was measured at 17.63 CFS and the 
conductance was 374. The conductivity ofthe river water as 383 at Station 13A and the 
conductivity of Spring 13 discharge was 1888. 

The flow of Spring 13 was calculated algebraically as follows: 
(Flow Upstream x Conductance) + (Spring 13 Flow x Conductance) = (Downstream flow 

x Conductance) 
(17.63 x 374) + (S13 CFS x 1888) = (17.63 +S13 CFS) x 383 
Transposing: 
( S13 CFS x 1888) = (17.63 x 383) - (17,63 x 374) + (S13 CFS x 383) 
(S13 CFS X 1505) =159 
S13 = .1054 CFS = 47.3 GPM 
Calculations using both conductance and SO4 concentrations of other river surveys made 

during the past few years, indicated Spring 13 flows of similar magnitude. 

PRIMARY DESIGN ALTERNATE 

At this time the most favorable appearing seepage collection method appears to be the 
installation of a modified "French Drain" type system. Preliminary analysis indicates that a drain 
line installed at a depth of about two feet below the adjacent low water flow river level and about 
ten feet from the north shore line will be effective. The drain line would be perforated with small 
diameter holes drilled at spacing which will control the inflow to a rate of slightly more than the 
probable ground water seepage to the river. If the drain line inflow rate was not controlled there 
would be an excessive amount of inflow during high river flow periods. 



Assuming that the Spring 13 seepage amounts to 50 gpm over a 400 foot reach; the 
average required inflow rate to the drain would be ,125 gpm/feet. It appears desirable to 
maintain a minimum head above the orifice of 0,5 feet. Based on the standard orifice formula: 

Q cfs = C X Area sq, ft, x (2 gh)" and assuming an orifice coefficient of 0,61; 3/16 inch orifices 
at an average spacing of 2' 3" will be required. The river level during nominal high flow periods 
is approximately one foot above the level at low flow periods. At high flow periods the inflow 
rate would be approximately 1,5 times higher. 

It is proposed to extend the Spring 13 drain line for about 800 feet farther west to collect 
the shallow seepage flow along the reach ofthe mouth of Capulin Canyon. It is believed that 
such seepage can be collected by installation ofthis section ofthe drain line along the old river 
chaimel. It is anticipated that an additional 50 gpm of seepage will be intercepted by this drain 
extension, 

A similar drain line is proposed for the Spring 39 area. Additional exploratory work is 
required to determine the reach along the river where such a line would be beneficial. It 
presently appears that at least 400 feet of drain line will be required in this area. 

In this area there is a large general discharge ofthe basin under flow to river surface flow. 
This precludes estimating the volume of high ARD seepage from the conductance gain along this 
river reach. Additional field investigations will therefore be required to determine the volume of 
the seepage flow that should be collected. It appears that the volume of high ARD seepage is 
somewhat less than at Spring 13. The collected water at Spring 39 will be pumped to either the 
tailing line or to the water supply line from Columbine Park to the mill. 

ALTERNATE COLLECTION SYSTEM DESIGN 

Interception ofthe seepage flow by several small shallow wells has also been considered. 
The number, spacing and distance from the river ofthe required wells is dependent on the 
hydroiogical properties ofthe aquifer. The principal advantage ofthe well system is that a nearly 
uniform ground water extraction rate would result. It is also probable that it would be necessary 
to extract a higher total amount of ground water to achieve the same effectiveness as the French 
Drain system. 

ALTERNATIVES FOR DISPOSAL OF THE CAPTURED GROUND WATER 
INCLUDE: 

(a) pumping the water to the tailings line 

(b) installation of a new pipe line and pumpage ofthe collected water to 
the mine or mill area. 

Tests must be made to determine if pumpage ofthe collected water to the tailings line 
will result in a pH in the tailings line that might be low enough to cause corrosion ofthe line or 
be in conflict with State regulations relative to discharges of such water to the tailing line or to 
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the tailings ponds. If low pH appears to be a problem it may be possible to neutralize the 
collected water with lime before pumpage to the tailings line. 

At the Spring 13 area the pressure in the tailings line might vary from 50 psi or less to 
over 160 psi. A variable speed pump will therefore be required. The pump motor will be 
approximately 20 horse power, 

ESSENTIAL FIELD INVESTIGATIONS 

In order to make a flnal determination ofthe best and most effective altemative and the 
specific design details for such; a considerable amoxmt of field investigation, and testing will be 
required. The proposed data collection work includes the following: 

Proposed Ground Water Investigations 

(a) Determine the elevations, direction of ground water fiow and gradients in the vicinitv 
ofthe Spring areas. It is probable that the water table elevation is at a fairly shallow 
depth in the area between the river and the steeply rising ground lying north ofthe 
highway. It is therefore proposed at each seepage area, to excavate with a back hoe, 
about 12 small pits to slightly below the water table. The water level in each pit will 
be accurately determined by instrument surveys. A vertical perforated pipe will be 
installed in pits during backfill operations so that the water levels can be monitored 
over a period of time. Tentative locations for most ofthe pits are shown on an 
attached drawing. 

(b) Determine the hydroiogical characteristics ofthe shallow ground water aquifer. It is 
proposed to pump water from two or more ofthe shallow pits or from shallow wells 
in the vicinity. During the pumpage and water level recovery periods; the water 
levels at the pumped hole and in several nearly observation wells will be monitored to 
determine coefficients of hydraulic conductivity, aquifer storage coefficients and the 
extent and shape ofthe draw-down cone of depression. Water samples will also be 
collected and analyzed to determine variations in ARD concentrations. 

(c) Determine the feasibility of a "french drain" type collection system and the detailed 
design factors related to such. It is proposed to excavate in the Spring 13 area, a 
trench to a depth of approximately 2 feet below the river level for a distance of about 
100 feet parallel to and about 10 feet north ofthe river shoreline. (See attached 
drawing of proposed field investigations.) 

Water inflow rates will be noted along the trench line. A four inch diameter plastic pipe 
will be laid along the trench bottom. The pipe will be perforated with the diameter and spacing 
ofthe perforations to be made as estimated for collection of an adequate and controlled amount 
of seepage flow into the line. Different hole diameters or spacing may be used along various 
sections ofthe trench length as indicated by possible variations in seepage rates into the trench or 
along the river shore line. The trench will then be back filled with clean gravel to a depth of 
about 18 inches over the pipe and with excavated soil to the natural ground line. The trench will 
be extended downstream about 100 feet on a fairly shallow grade to where it day lights out above 
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the surface so that the perforated collection line will be kept drained. The trench down stream of 
the perforated drain line will be backfilled to above the ground water level with clayey material. 

Flow from the drain line will be measured over a period of time. Several observation 
wells at various distances out from each side ofthe drain line will be installed. The water levels 
in these will be monitored to observe changes of levels and gradients in the vicinity ofthe drain 
line. Seepage along the river in the vicinity ofthe drain line will be carefully noted prior to the 
excavation ofthe trench and monitored for some time thereafter. Prior to, during and following 
the drain trench installation, the conductivity ofthe river water upstream and downstream ofthe 
Spring 13 area will be measured frequently and a record ofthe river flow at the Ranger Station 
will be kept during this period. Final drain line location and design depth and size and spacing of 
perforations will be based on the results ofthe test drain line section. 

PROJECT SCHEDULE 

It is anticipated that a permit will be approved by the New Mexico Highway Department 
within the next few days so that the proposed field investigation can be conducted. Unless early 
snow melt flood flows occur, the field investigations can probably be completed by the end of 
April and final designs by the end of Jime, High river flows are expected from May through 
August or September, Construction can commence thereafter and should be completed by the 
end of November and before the usual period of milky river water and elevated ARD 
concentrations ofthe winter months, 

NEW MILL WATER SUPPLY WELL 

Molycorp is planning on developing a new well to augment the water supply for milling 
of ore and transportation of tailings. The well will be located at the west end ofthe area of waste 
rock piles which extend along the north side ofthe river basin between the mill area and 
Columbine Park. The well will be developed near the north edge ofthe valley underground 
water basin. It is anticipated that the well will intercept a substantial volume ofthe flow in the 
high ARD plume that flows from above the mine area down along the north side ofthe basin 
aquifer. This should substantially reduce the amount of ARD that is discharged from the 
underground basin into the river surface flow in the Columbine Park area. It is also anticipated 
that the well will result in a reduction in the ARD concentrations ofthe seepage farther 
downstream, 

A permit from the State Engineer will be required to divert the ground waters by either 
well pumpage or a drain collection system and for discharge to either the river or the tailings line, 

Respectfiilly Submitted: 
VAIL ENGINEERING, INC. 

Chief Engineer 
NM PE & LS 2098 
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VAIL ENGINEERING, INC. 

87505 

1588 SAN MATEO LANE 
PHONE: (505) | ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ SANTA FE, NEW MEXICO 
988-5575 I 

April 7, 2000 
Mr. Scott Wilson 
NPDES Permit Branch (6WQ-P) 
US Envirormiental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Re: Molycorp, Questa New Mexico - Spring 13 

Dear Sir, 

At the request of Mr. David Shoemaker, we are submitting herewith the Preliminary Design 
Analysis and related Drawings relative to the proposed interception of acid rock drainage at 
Spring 13 and Spring 39. 

Both areas are on US Forest Service land and the Spring 13 area is also on the right-of-way of 
State Highway 38. We regret to advise that at a meeting with the Forest Service District Ranger 
on April 6, we were advised that regulatory requirements for public notice, clearances from other 
Federal and State agencies etc. must be met and that at the earliest it probably will be September 
ofthis year before a pennit for even the field investigations can be approved, and that a much 
longer time period may be required. The State Highway Department has advised that it caimot 
issue a pennit until the clearance from the Forest Service is received. 

Molycorp wishes to advise you that it will do everything possible to expedite the approval of 
these permits, and that it will proceed with tentative final designs and make every effort to 
complete the installation ofthe proposed facilities this fall, before the low river flow period, 
which generally commences in November. 

Respectfully Submitted 
Inc. 

Chief Enoaiieer 
r.\/^ 

cc: Mr. David Shoeniaker 
Mr. Geyza Lorinczi 
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S-13 Design Analysis 
3/28/00 

S P R I N G 13 & 39 P R E L I M I N A R Y D E S I G N ANALYSIS ; 

Seepage containing high concentrations of acid rock drainage enters Red River at what is 
known as Spring 13, located several hundred feet upstream from the mouth of Capulin Canyon, 
and Spring 39 located about 500 feet downstream from Thunder Bridge at the west end ofthe 
Columbine Park area. This seepage results in increases in the metal and sulfate loadings in the 
river. During extreme low river flow periods, the seepage at Spring 13 adds considerably to the 
milky appearance ofthe waters downstream in the river to below the Ranger Station, 

Groimd Water Conditions 

Spring 13 and Spring 39 are not isolated streams of water. These are seepage areas to the 
river of ground water flowing in a basin aquifer that extends at significant width and depth across 
the Red River Valley. This basin aquifer extends from below the Ranger Station to above the 
Town of Red River. The water table elevation in this aquifer is below the river elevation along 
extended reaches. At some locations the ground water table elevation is slightly above the river 
level and water seeps from the basin aquifer to the surface flow. Significant seepage areas are 
the river reaches through the Town of Red River and along the lower part of Columbine Park. 
Spring 39 is located in this latter reach. The ground water table in the vicinity of Spring 13 also 
is generally slightly above the river elevation which results in some seepage along this reach. 

Above the mine area there are extensive areas of altered rock and numerous hydro-
thermal scars. These areas and scars are predominantly along the north side ofthe river valley. 
These areas produce significant quantities of low pH acid rock drainage (ARD), Most ofthis 
drainage is to the basin aquifer beloAV the river level. Most of the ARD appears to be 
concentrated in a plume flowing along the north side ofthe basin aquifer. 

The Spring 13 area is located at the southwest base of Goat Hill, Goat Hill is composed 
of highly mineralized altered rock containing high concentration of pyrite. This results in the 
addition of ARD to the north side plume ofthe basin flow. This ARD increases the conductivity 
in the plume in the Spring 13 area to above 2000 |a,S/cm. Spring 13 includes a significant portion 
ofthis plume. Data from numerous river surveys indicate that the seepage from Capulin Canyon 
is minor and commensurate with the natural drainage that would be expected from the canyon 
area downstream ofthe Capulin capture system. 

Seepage along the Spring 39 reach ranges up to 1700 |xS/cm which is higher than that 
expected in the plume downstream of Thunder Bridge, If the high conductivities are the result of 



accretions; the source has not been determined. There are no hydro-thermal scars, significant 
altered rock areas or waste piles in the near vicinity of Spring 39, 

For the purpose ofthis report. Spring 13 is considered as the total ofthe ground water 
seepage flow along the north side ofthe river over a reach of about 400 feet in length. The 
seepage appears to be fairly well spread out over this reach with some localized areas of higher 
or lower seepage. These probably reflect variations in the elevations and gradients of both the 
surface and ground water flow and variations of hydraulic conductivity in the ground water 
aquifer along the river. Seepage is visible along the north river shore line and up the north bank 
in locations to an elevation of about one foot above the river level. 

The quantity of seepage discharged to the river at Spring 13 is estimated based on the 
results of Molycorp's water quality surveys of Red River, Water samples are collected at least 
twice a year (from 1992 through 1999) from approximately 24 stations over the reach from above 
the Town of Red River to below the Ranger Station, Stream flow measurements at up to 16 
Stations have been made coincidentally with the sampling. Water samples are collected at 
Station 13 (a few hundred feet above Spring 13) and at Station 13A (about 300 feet below Spring 
13), 

On March 14, 2000 the flow at Station 13 was measured at 17,63 CFS and the 
conductance was 374, The conductivity ofthe river water as 383 at Station 13A and the 
conductivity of Spring 13 discharge was 1888, 

The flow of Spring 13 was calculated algebraically as follows: 
(Flow Upstream x Conductance) + (Spring 13 Flow x Conductance) = (Downstream flow 

X Conductance) 
(17,63 X 374) + (S13 CFS x 1888) = (17,63 +S13 CFS) x 383 
Transposing: 
( S13 CFS X 1888) = (17,63 x 383) - (17,63 x 374) + (S13 CFS x 383) 
(S13 CFS X 1505) =159 
S13 = ,1054 CFS = 47,3 GPM 
Calculations using both conductance and SO4 concentrations of other river surveys made 

during the past few years, indicated Spring 13 flows of similar magnitude, 

PRIMARY DESIGN ALTERNATE 

At this time the most favorable appearing seepage collection method appears to be the 
installation of a modified "French Drain" type system. Preliminary analysis indicates that a drain 
line installed at a depth of about two feet below the adjacent low water flow river level and about 
ten feet from the north shore line will be effective. The drain line would be perforated with small 
diameter holes drilled at spacing which will control the inflow to a rate of slightly more than the 
probable ground water seepage to the river. If the drain line inflow rate was not controlled there 
would be an excessive amount of inflow during high river flow periods. 



Assuming that the Spring 13 seepage amounts to 50 gpm over a 400 foot reach; the 
average required inflow rate to the drain would be .125 gpm/feet. It appears desirable to 
maintain a minimum head above the orifice of 0.5 feet. Based on the standard orifice formula: 

Q cfs = C X Area sq. ft, x (2 gh)' and assuming an orifice coefficient of 0,61; 3/16 inch orifices 
at an average spacing of 2' 3" will be required. The river level during nominal high flow periods 
is approximately one foot above the level at low flow periods. At high flow periods the inflow 
rate would be approximately 1,5 times higher. 

It is proposed to extend the Spring 13 drain line for about 800 feet farther west to collect 
the shallow seepage flow along the reach ofthe mouth of Capulin Canyon, It is believed that 
such seepage can be collected by installation ofthis section ofthe drain line along the old river 
channel. It is anticipated that an additional 50 gpm of seepage will be intercepted by this drain 
extension, 

A similar drain line is proposed for the Spring 39 area. Additional exploratory work is 
required to determine the reach along the river where such a line would be beneficial. It 
presently appears that at least 400 feet of drain line will be required in this area. 

In this area there is a large general discharge ofthe basin under flow to river surface flow. 
This precludes estimating the volume of high ARD seepage from the conductance gain along this 
river reach. Additional field investigations will therefore be required to determine the volume of 
the seepage flow that should be collected. It appears that the volume of high ARD seepage is 
somewhat less than at Spring 13, The collected water at Spring 39 will be pumped to either the 
tailing line or to the water supply line from Columbine Park to the mill, 

ALTERNATE COLLECTION SYSTEM DESIGN 

Interception ofthe seepage flow by several small shallow wells has also been considered. 
The number, spacing and distance from the river ofthe required wells is dependent on the 
hydroiogical properties ofthe aquifer. The principal advantage ofthe well system is that a nearly 
uniform ground water extraction rate would result. It is also probable that it would be necessary 
to extract a higher total amount of ground water to achieve the same effectiveness as the French 
Drain system, 

ALTERNATIVES FOR DISPOSAL OF THE CAPTURED GROUND WATER 
INCLUDE: 

(a) pumping the water to the tailings line 

(b) installation of a new pipe line and pumpage ofthe collected water to 
the mine or mill area. 

Tests must be made to determine if pumpage ofthe collected water to the tailings line 
will result in a pH in the tailings line that might be low enough to cause conosion ofthe line or 
be in conflict with State regulations relative to discharges of such water to the tailing line or to 

^ 



the tailings ponds. If low pH appears to be a problem it may be possible to neutralize the 
collected water with lime before pumpage to the tailings line. 

At the Spring 13 area the pressure in the tailings line might vary from 50 psi or less to 
over 160 psi. A variable speed pump will therefore be required. The pump motor will be 
approximately 20 horse power. 

ESSENTIAL FIELD INVESTIGATIONS 

In order to make a final determination ofthe best and most effective alternative and the 
specific design details for such; a considerable amount of field investigation, and testing will be 
required. The proposed data collection work includes the following: 

Proposed Ground Water Investigations 

(a) Determine the elevations, direction of ground water flow and gradients in the vicinitv 
ofthe Spring areas. It is probable that the water table elevation is at a fairly shallow 
depth in the area between the river and the steeply rising ground lying north ofthe 
highway. It is therefore proposed at each seepage area, to excavate with a back hoe, 
about 12 small pits to slightly below the water table. The water level in each pit will 
be accurately determined by instrument surveys. A vertical perforated pipe will be 
installed in pits during backfill operations so that the water levels can be monitored 
over a period of time. Tentative locations for most ofthe pits are shown on an 
attached drawing. 

(b) Determine the hydroiogical characteristics ofthe shallow ground water aquifer. It is 
proposed to pump water from two or more ofthe shallow pits or from shallow wells 
in the vicinity. During the pumpage and water level recovery periods; the water 
levels at the pumped hole and in several nearly observation wells will be monitored to 
determine coefficients of hydraulic conductivity, aquifer storage coefficients and the 
extent and shape ofthe draw-do vra cone of depression. Water samples will also be 
collected and analyzed to determine variations in ARD concentrations. 

(c) Determine the feasibility of a "french drain" type collection system and the detailed 
design factors related to such. It is proposed to excavate in the Spring 13 area, a 
trench to a depth of approximately 2 feet below the river level for a distance of about 
100 feet parallel to and about 10 feet north ofthe river shoreline. (See attached 
drawing of proposed field investigations.) 

Water inflow rates will be noted along the trench line, A four inch diameter plastic pipe 
will be laid along the trench bottom. The pipe will be perforated with the diameter and spacing 
ofthe perforations to be made as estimated for collection of an adequate and controlled amount 
of seepage flow into the line. Different hole diameters or spacing may be used along various 
sections ofthe trench length as indicated by possible variations in seepage rates into the trench or 
along the river shore line. The trench will then be back filled with clean gravel to a depth of 
about 18 inches over the pipe and with excavated soil to the natural ground line. The trench will 
be extended dowoistream about 100 feet on a fairly shallow grade to where it day lights out above 



the surface so that the perforated collection line will be kept drained. The trench down stream of 
the perforated drain line will be backfilled to above the ground water level with clayey material. 

Flow from the drain line will be measured over a period of time. Several observation 
wells at various distances out from each side ofthe drain line will be installed. The water levels 
in these will be monitored to observe changes of levels and gradients in the vicinity ofthe drain 
line. Seepage along the river in the vicinity ofthe drain line will be carefiilly noted prior to the 
excavation ofthe trench and monitored for some time thereafter. Prior to, during and following 
the drain trench installation, the conductivity ofthe river water upstream and downstream ofthe 
Spring 13 area will be measured frequently and a record ofthe river flow at the Ranger Station 
will be kept during this period. Final drain line location and design depth and size and spacing of 
perforations will be based on the results ofthe test drain line section. 

PROJECT SCHEDULE 

It is anticipated that a permit will be approved by the New Mexico Highway Department 
within the next few days so that the proposed field investigation can be conducted. Unless early 
snow melt flood flows occur, the field investigations can probably be completed by the end of 
April and final designs by the end of June, High river flows are expected from May through 
August or September. Construction can commence thereafter and should be completed by the 
end of November and before the usual period of milky river water and elevated ARD 
concentrations ofthe winter months. 

NEW MILL WATER SUPPLY WELL 

Molycorp is plarming on developing a new well to augment the water supply for milling 
of ore and transportation of tailings. The well will be located at the west end ofthe area of waste 
rock piles which extend along the north side ofthe river basin between the mill area and 
Columbine Park. The well will be developed near the north edge ofthe valley underground 
water basin. It is anticipated that the well will intercept a substantial volume ofthe flow in the 
high ARD plume that flows from above the mine area down along the north side ofthe basin 
aquifer. This should substantially reduce the amount of ARD that is discharged from the 
underground basin into the river surface flow in the Columbine Park area. It is also anticipated 
that the well will result in a reduction in the ARD concentrations ofthe seepage farther 
downstream, 

A permit from the State Engineer will be required to divert the ground waters by either 
well pumpage or a drain collection system and for discharge to either the river or the tailings line. 

Respectfully Submitted: 
VAIL ENGINEERING, INC. 

Chief Enginee 
NMPE&LS'2098 

lJz£Cji 



/ VAIL ENGINEERING, INC. 
1588 SAN MATEO LANE 

PHONE: (505) \ ^ ^ ^ ^ ^ ^ ^ ^ ^ SANTA FE, NEW MEXICO 
988-5575 : | 87505 

March 14, 2000 

District Highway Engineer 
P.O. Box 4127 
Santa Fe, New Mexico 87502-4127 

Attention: Mr. James Sullivan 

Dear Sir: 

Attached is an application on behalf of Molycorp, Inc., Questa, NM for the making of 
temporary excavations along a section of State Highway 38 in Taos Coimty, New Mexico. 

There is a section along Red River adjacent to State Highway 38 where natural ground 
water that has a very low pH (3.2 +) and very high mineral content is seeping into the river. 
This deteriorates the quality ofthe water in the river and during very low flow periods adds 
substantially to the milky appearance ofthe river water downstream. 

A few years ago the State Highway Department cooperated with the New Mexico 
Environmental Department and Molycorp in excavating a trench in this area along the south 
shoulder ofthe highway near the river, the placement of lime stone in the trench and backfilling 
the trench. It was hoped that the limestone would neutralize the low pH ofthe ground water and 
the metals would precipitate out before reaching the river. Unfortunately this anoxic alkaline 
drain treatment has not significantly reduced the effect ofthe ground water seepage on the river. 

Recently, at the request ofthe U.S. Environmental Protection Agency, Molycorp agreed 
to try to intercept this ground water seepage to the river and treat or dispose ofthis water even 
though this water appears to be natural and not resulting from or related to Molycorp's mining 
operations. 

• 

In order to design an effective system to intercept such ground water it will be necessary 
to determine the quantity and direction of flow and the hydroiogical characteristics ofthe aquifer. 

It appears that the ground water lies at a fairly shallow depth for some distance back away 
from the river. Molycorp therefore proposes to determine the water table elevation, gradient and 
other characteristics by open excavation with a back hoe. The excavation pits will generally be 
not over 36 inches wide and only as long as required to reach to a depth of a few feet below the 
water table. It is anticipated that the depth ofthe pits will range from abbut 6 feet up to a 
maximum of 12 feet. 

It appears that the highway right-of-way extends to near the river on the south side and 
generally to a steep hillside on the north. It will be necessary therefore to excavate the pits in the 
right-of-way, however there is sufficient room to make the excavations at a substantial distance 



from the paved roadway. At this location the highway has two 12 foot wide traffic lanes and a 
paved shoulder of about six feet. The proposed location ofthe pit closest to the highway is at a 
distance of 32 feet from the highway centeriine. At this location the pit will be behind a guard 
rail. Otherwise the pits will be about 40 or more feet from the highway centeriine. It is 
anticipated that the excavations will be backfilled wdth suitable compacted material and the areas 
restored within 48 hours after the excavation is made. At most locations a four inch perforated 
vertical pipe may be inserted for future monitoring ofthe water table levels. The pipe will be 
suitably capped and will be completed flush with the surface in possible traffic or parking areas. 
All open excavations will be barricaded and the Highway Department's regulations regarding 
traffic safety will be complied with. 

In addition to the individual pits, it may be desirable to excavate a trench parallel to the 
highway for a distance of about 200 feet and at a distance of not less than 40 feet from the 
highway centeriine. If the ditch is located on the north side it will be behind the guard rail near 
Station 150+00. If the ditch is on the south side it probably will be down off the roadway 
embankment. A 4 inch drain line may be installed in this trench. After engineering data is 
obtained the trench will be filled and the area restored. 

We anticipate that approximately 12 small pits will be required in addition to the 
temporary trench. 

This application is for temporary excavations only. After the data is obtained and a final 
design is complete; Molycorp will submit an application for a permanent facility with detailed 
drawings for your consideration. It is anticipated that the proposed facility will consist of a 
french drain type system or several small wells which will be located near your right-of-way 
limits. 

We are aware that there are existing underground telephone and gas lines and possibly an 
electric cable in this area and Molycorp will work with the utility companies to insure protection 
ofsuch. 

Molycorp has promised to develop an effective ground water catchment system at an 
early date and therefore requests your favorable consideration and approval ofthis application at 
your earliest convenience. We are including herewith a sketch showing the general location and 
details ofthe proposed excavations. We have also reviewed, on site, the proposed work with Mr. 
Steve Sanchez of your Questa office. 

Please contact the undersigned Ralph E. Vail at (505)988-5575 if you have any questions 
or need fiirther information. 

Respectfully Submitted 
VAII^£NGINEERING, INC. 

kl L. \yCJ~ 
Chief Engineer 
NM PE &. LS 2098 

cc: Mr. Geyza Lorinci 
Molycorp, Questa 
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Form No. M-202 Form NO. M-2UZ 

Rev. 2-93 App l i ca t ion For Permit To Instal l Ut i l i ty Facil i t ies 
Wi th in Public Right of Way 

Permit No.̂  

£ ] New Installation 

• LU 
LJ 

Rene»ml Permit 
Relocation 
Remain in Place 

TO: NEW MEXICO STATE HIGHWAY 
AND TRANSPORTATION DEPARTMENT 
P.O. Box 1149 
Santa Fe. New Mexico 87504-1149 

1. Pursuant to New Mexico Statutes Annotated, 1978 Compilation, Sections 67-8-13 and 69-8-14, the undersigned 
M o l v c o r p . I n c . ; 

Address: P . O . Box 469 . Q u e s t a . NM 87556-0469 

herein maices application to use highway rights of way to install: 
Size and Type of Far-iiity Tempora ry e x c a v a t i o n s t o d e t e r m i n e g round w a t e r c o n d i t i o n s . 
in the following location: N.M. Project M " S.R. No 
Hwy. Station T^O+On to Hwy.Stat ion__Li5±M. 
County,Section 2 . Township ^ ^ N .Range 1-3E 
2. For the purpose of this application "within" shall be construed as meaning "on, over, under, across or along." 

a "Engineer" shall be construed as meaning the District Highway Engineer of the New Mexico State Highway and Transportation 
Department or his representative. 
b. "Applicant" shall be construed as meaning the individual, firm, corporation, association, governmental subdivision, or other 
organization making application, or the successors of any of the at)ove. 

c. "Facility" shall be construed as meaning, but not limited to, and publicly, privately, cooperatively, municipally or govemmentally 
owned facility used for carriage, distribution or transmission of water, gas or electricity, oil and products derived therefrom, sewage, 
steam or other projects carried tiy means of pipelines, conduits, wires, culverts, ditches, conveyors or other methods. 
d. If application is for a parallel installation, justification as to why private right may not be utilized must be furnished. 

3. Applicant proposes to relocate, install or leave facility feet within the right of way iina The proposed installation shall be: 
p a r a l l e l ; [ ^ s u b s u r f a q g open ex rava t inT i n u t r.f paT7gmt>r>i-

(Crossing or Parallel) (Subsurface or Overhead)' * (Boring, Jacking or Pavemem Cut) 

I. a. If Applicant requests installation by pavement cut complete justification ttierefore shall be submitted by attachment 
b. Where application for pavement cut is justified, the application may be held in abeyance pending receipt of cash bond in an 
amount to t)e fixed by the Engineer. 

4. There is attached hereto a diagrammatic dimensioned drawing showing the location of existing and/or proposed installation -
referenced to roadway and right of way, right of way lines, any access control lines, distance of proposed installation above or below 
grade, highway stationing, identification of materials to be used and any other pertinent data. If application is for parallel installation, 
nature of adjacent land use shall be shown. Proposed installations on or in bridges or other structures, or for the installr^on of any 
structures, will require detailed structural drawings. 

5. Applicant desires this permit to be in affect for 1 yonrc Permit will not be issued for a period longer than 25 
years, must be renewed upon expiration and the burden of timely renewal is on the Applicant The Applicant shall formally notify the 
engineer of actual commencement and completion of constiuction of the installation. The Applicant shall also formally notify the 
Engineer of removal or at>andonment of the facility, or relinquishment of ̂ 'e permit 

6. The signing of the application by the Engineer and returning it to tine Applicant shall validate this application as a permit The granting 
of this permit shall not be construed as.granting any easement or property right 

7. Servicing of facilities will not be permitted within the access control lines on any controlled access project Should an emergency 
occur, the Applicant shall notify the Engineer and shall provide such flagmen, flashers, warning or other safety devices as required by 
the Engineer. All routine maintenance shall be performed from outside any access control lines. 

8. The relocation or installation of facilities within public right of way shall be in stiict conformance with all provisions ofthis application, 
drawing and the instruction for Utility Permits, as they may be modified by the Engineer, and no departure therefrom may be made 
without the written consent ofthe Engineer. All facilities shall be so placed that they will not interfere with nor endanger any roadway 
features nor other existing facilities. All construction of facilities shall be subject to the irispection and approval of the Engineer. Al I 
such work shall be performed so that danger, inconvenience and delay to the traveling public will be held to a minimum. Protection 
and handling of traffic during the installation are the responsibility of the Applicant and must be approved by Engineer. 

9. The Applicant will, except as otherwise ordered by the Engineer, restore the public right-of-way, and ail bridges or other structures 



Form No. M-202 
Rev. 2-93 

thereon or adjacent thereto which have been altered or affected by facility installation performed hereunder, in accordance with 
sound constiuction practices and the Engineer's specifications, and shall cause the work to be done in a workmanlike manner. If any 
damage is caused to the highway right of way or to any bridge, structure or improvement thereon or adjacent thereto by reason of the 
installation, maintenance, alteration or removal of such facilities or other appurtenances, the Applicant will reimburse ttie Engineer 
the full amount thereof promptiy upon demand by the Engineer provided, however that the obligation imposed under ttiis paragraph 
shall not apply in the event the damage resulted from causes beyond the control of the Applicant All such facilities located within the 
right of way shall at all times be kept in such repair so as not to damage the highway, inconvenience or endanger the traveling public 
and shall be kept free from advertisement posters and the like. 

10. The Applicant will at all times indemnify and save harmless the Engineer from any and all claims of every kind of character caused by 
or incident to the installation, alteration, removal or condition of these facilities in tiie right of way and will promptiy reimburse the 
engineer for any and all expenses incurred by the Engineer in resisting any such claim or claims. Nothing herein shall be constiojed 
to mean that the Applicant hereunder will indemnify and save harmless the Engineer from any claim caused by or incident to any 
neglect carelessness or breach of duty on the part of the Engineer. 

11. Should the Applicant at any time fail to promptiy and fully perform any of the obligations imposed hereby and after ttiirty (30) days 
written notice thereof, the Engineer may, at his option, (a) cause the obligations to be fully carried out and performed, and ttie 
Applicant will promptiy reimburse the Engineer for all costs and expenses incident thereto, (b) may summarily order the removal of 
such facility and if the applicant fails to comply within a reasonable time, tiie engineer may direct the removal of the facility with all 
costs and expenses thereto to be borne by Applicant 

12. If by any reason of any change in the location, construction, grade or t>y any other matter affecting the highway upon which any 
facility is located because of changing traffic conditions or otherwise, it shall become advisable in the opinion of the Engineer the 
said facility be removed, relocated or otherwise modified, the Applicant upon written notice from the Engineer, shall remove, relocate 
or modify such facility without undue delay in such manner as the Engineer may direct or approve, at the Applicants expense and at 
no cost to the Engineer. All facilities located on public right of way under the dual jurisdiction of the State and a subordinate 
governmental entity shall comply with all applicable rules and regulations of such entity properiy and lawfully in force and including 
but not limited to provisions of local franchises not in conflict with the rules and regulations ofthe Engineer. The Engineer makes no 
warranty either express or implied as to the continued existence of any highway in any particular location and expressly assumes no 
obligation with regard to the facility upon change, vacation or abandonment of any highway or portions thereof. 

13. Neither the making of this application nor anything herein contained shall constitute a waiver on the part of the Applicant of any rights 
or claims had or made by some with respect to the occupancy of the s ^ ^ t s and highways under the Constitution and laws of the 
State of New Mexico, nor shall anything herein contained in anywise prejudice or impair any rights or claims existing independent of 
this application with respect to the construction, operation and maintenance of the Applicant's facilities in the State of New Mexico. 

14. Each copy of the application must be signed by the Applicant as an individual owner or by any official designated to execute such 
documents. 

This application is hereby granted subject to all provisions herein and to the following special provisions, changes or amendments: 

Appiirant M o l y c o r p , I n c . 

By R a l p h E. V a i l 

•pjtle C o n s u l t i n g E n f i n e e r 

Approval of this permit is hereby given this day of , 19. 

New Mexico State Htgiiway and Transportation Department 

By =»̂  
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. # 
Molycorp, Inc. 
Molybdenum Group" 
P.O. Box 469 
Questa, NM 87556-0469 
Telephone (505) 586-7601 
Facsimile (505)586-0811 

David R. Shoemaker 
Vice President 

January 15,2001 

Marcy Leavitt, Chief 
Ground Water Quality Bureau 
New l\/lexico Environment Department 
Harold Runnels Building 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 87502 

Scott Wilson 
NPDES Permits Branch 
U.S. EPA Region 6 
1445 Ross Avenue 
Dallas, TX 75202-2733 

RE: Stormwater and seepage interception system design (DP-1055 and 
NPDES Permit No. NM0022306) 

Dear Ms. Leavitt and Mr. Wilson: 

Enclosed please find our proposal for stormwater system design and seepage 
interception. These proposals are pursuant to the requirements in DP-1055 and 
NPDES Permit No. NM0002306. 

Detailed survey and geophysical work has been completed for the Capulin 
Canyon, Goathill and Sugar Shack West systems. The pipeline route and 
pumping station have been approximately located. Preliminary design has been 
completed and is included in the attached package from URS. 

We would like to meet with you in the near future to obtain approval for this 
portion of the program so that we can move fon/vard with the detailed 
engineering, begin the procurement process and contractor selection. We would 
like to complete this portion ofthe program during the upcoming summer 
construction season. 

Site assessment work for the seep collection system (Springs 13 and 39) has not 
yet commenced because we are awaiting clearance from the U.S. Forest 
Service. We anticipate receiving clearance shortly. When we receive the 
clearance for field work, we will have until March 1, 2001 to complete any field 
activities. Field work is prohibited in those areas because of Threatened and 



"Endangered Species regulations from March 1 to August 15 or October 15 
depending upon the site. A conceptual collection system design is included in 
this package and we would be happy to discuss this at the meeting. 

Site investigation is currently undenway for a groundwater collection system 
below Sugar Shack South, Middle and Sulphur Gulch rock piles. A description of 
this site investigation is included in the package and we would be glad to discuss 
the current results and ideas for groundwater collection at the meeting. 

If you have any questions you can contact me at (505) 586-7601, Geyza Lorinczi 
at (505) 586-7626 or Anne Wagner at (505) 586-7625. 

Sincerely, 

David R. Shoemaker 
Vice-President 

cc: S. McKitrick, NMED 
K. Aisling, EPA Superfund 
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Molycorp Issue P a p e r 

DATE: November 16,2000 

TOPIC: Final NPDES Pennit Issuance for Molycorp 

BACKGROUND: An NPDES permit for the Molycorp mine was proposed May 27, 2000. 
Existing discharges from the ground water capture system and treatment plant at the 
tailings ponds and storm water at the mine were proposed to be continued. The proposed 
permit included requirements to capture seeps in the area ofthe mine. This will eliminate 
a significant pollutant loading to the Red River. 

CURRENT STATUS: All issues raised by commentors have been addressed and a final permit 
is ready to issue. The Public Notice ofthe fmal permit is expected to be December 9"̂ . 

TECHNICAL CONCERNS: 

• The is the first NPDES permit to require specific actions to eliminate discharges of acid 
mine drainage made through a ground water hydroiogical connection. 

The stream segment is listed for violating standards for Aluminum. 

The permit's requirement to capture acidic metal laden discharges to the Red River will 
result in decreased loading of aluminum and other metals to the river. 

• This action is consistent with, and has been closely coordinated with, ongoing Superfund 
actions. 

COMMUNITY CONCERNS: Citizens living near the mine want EPA to take a -reasonable 
approach. There are concems that EPA actions may close the mine and harm the economy in the 
community. A citizens group located in Taos, the Amigos Bravos, has filed suit against EPA for 
failing to take enforcement action or regulate the seeps under an NPDES permit. There are no 
direct Tribal issues. No Pueblos are adjacent to or directly downstream. The Taos Pueblo does 
not wish to be involve in this issue. There are also no endangered species issues. 

FUTURE/RECOMMENDED ACTIONS: We plan to meet with Amigos Bravos on November 
29* to present the fmal permit. We also plan to inform NMED, politicals, and Molycorp ofthe 
final decision. 

CONTACT: Scott Wilson, 214-665-7511 
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ACTIVITY 

Complete engineering assessments needed 
to develop the design criteria and system 
design ofthe selected technology(ies) 

Complete the capital appropriations request 
and obtain management approval to 
implement the technology 

Start construction and installation ofthe 
necessary facilities 

Complete the installation ofthe necessary 
facilities 

COMPLETION DATE 

N er»'ombei-T, 2Q0^" 

August 1,2002 

May 1,2003 

December 1,2003 

Complete the startup and attain compliance 
with the final effluent limitations 

February 1,2004 
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•̂ * WASHINGTON, D.C. 20460 

JAN I 9 2001 OFFICE O ^ 
GENE RM COUNSEL 

MEMORANDUM 

SUBJECT: Adverse Decision in Amigos Bravos v. Environmental Protection Agency, et al, 
10th Cir. No. 99-2346 (January 3, 2001) 

FROM: Susan G. LepowCv^^^ ,̂̂  
Associate General'Counsel 
Water Law Office (2:355A) 

TO: Steven A. Herman 
Assistant Administrator for Enforcement and Compliance Assurance (2201 A) 

J. Charles Fox 
Assistant Administrator for Water (4101) 

Gregg A. Cooke 
Regional Administrator 
Region VI 

On January 3, 2001, the U.S. Court of Appeals for the Tenth Circuit reversed and 
remanded for farther proceedings a decision of a Federal district court determining that collateral 
estoppel barred a citizen enforcement action under section 505 ofthe Clean Water Act (CWA). 

Appellant Amigos Bravos had filed a civil action against the U.S. Environmental 
Protection Agency and the Regional Administrator for Region VI (EPA), alleging that EPA had 
violated its duty to take corrective or enforcement action against Molycorp, Inc. (Molycorp) for 
unlawful point source discharges. Amigos Bravos alleged that a report prepared by an EPA, 
employee constituted a determination by EPA that Molycorp was illegally discharging pollutants 
from a point source without a permit. In these circumstances, Amigos Bravos asserted that the " 
report triggered section 309(a)(3) ofthe CWA, and a consequent EPA duty to take some form of 
corrective action. The district court disagreed, concluding that a prior district court decision 
barred Amigos Bravos's claim under the judicid doctrine of collateral estoppel. This doctrine 
bars an action when the issues raised in the action have already been detennined in a prior case. 

Here, the Court of Appeals concluded that the prior decision did not bar the present 
action. Moreover, the court also declined to sustain the district court decision on other grounds 
raised by EPA. These include the contention that, irrespective of whether or not collateral 
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estoppel applied, the Court of Appeals must sustain the lower court decision because the citizen 
complaint alleged violations of discretionary duties which the district court lacked jurisdiction to 
enforce. 

Background 

In an earlier district court action, Amigos Bravos filed a section 505 citizen suit action 
against Molycorp. In that case, Amigos Bravos alleged that Molycorp was violating its NPDES 
permit because pdlutants from waste rock piles at Molycorp's facility leached into ground water 
that was hydrologically connected to the Red River. The court granted Molycorp's motion for 
summary judgment concluding that, during the EPA permitting process, EPA had determined that 
Molycorp did not need a permit for any ground water seepage into the Red River. The court 
determined that Amigos Bravos's suit essentially attacked EPA's issuance of a permit to 
Molycorp and any challenge to a permit had to have been brought in a petition for review ofthe 
permit in a United States Court of Appeals pursuant to CWA section 309(b)(1)(F). Because 
Amigos Bravos had failed to challenge the pennit pursuant to the statutory review provision, the 
district court concluded it lacked jurisdiction over the claim imder the citizen suit provision. The 
Tenth Circuit affirmed the decision. Amigos Bravos v. Molycorp,Inc., No. 97-2327,1998 WL 
792159 (10* Cir. Nov. 13, 1998). 

Tenth Circuit Decision 

In the current case, Amigos Bravos asserted that its citizen suit claim against EPA arose 
because EPA had changed its position from that taken in the earlier permitting case. Amigos 
Bravos maintained that EPA had, subsequent to the issuance ofthe 1993 NPDES permit 
considered ill the previous case, determined that Molycorp was illegally discharging pollutants 
from the waste rock piles, based on language in a EPA geologist's report to this eSect. This 
determination, in Amigos Bravos's view, required EPA to take action against the unlawful 
discharge under section 309(a)(3) ofthe CWA.. 

The Court of Appeals reviewed the district court's conclusion that the case was barred by 
collateral estoppel and concluded that it did not meet the four elements necessary for collateral 
estoppel. Specifically, the court noted that the issue decided in the earlier case was not identical 
to that raised in the more recent case. The first case involved the issue of whether EPA should 
have taken the allegations of an illegal point source discharge into account in its permitting 
decision. The second case concems whether EPA has a duty to take enforcement action once it 
discovers an illegal discharge. Though factually related, in the court's view, the two issues were 
not identical. 

Next, the court concluded that Amigos Bravos did not have a full and fair opportunity to 
litigate the second issue in the first proceeding, a necessary element for collateral estoppel to 
apply. The court noted that the report which Amigos Bravos asserted gave rise to EPA's duty 
under section 309 was not issued until two years after the initiation ofthe earlier action. 



Moreover, resolving the issue of whether EPA had a duty to take an enforcement action was not a 
relevant issue in the first case. 

As noted, the court also rejected several altemative bases for sustaining the district court's 
decision. The court declined to do so on the basis that the court below had not considered these 
issues. The court went on, however, to include some potentially troublesome language on the 
issue of whether the Agency has a mandatory enforcement duty imder section 309(a)(2). The 
court stated that: 

"We make no comment on whether the Administrator's enforcement duties are 
discretionaiy or mandatory, except to observe that there is no controlling Supreme Court 
or Tenth Circuit authority." 2001 WL8310, *2 (10* Cir. (N.M.)). 

As you are aware, several district courts have recently concluded, contrary to the 
Agency's view, that, in certain circumstances, the Agency may have a mandatory duty to take an 
enforcement action. 

If you have any fijrther questions about this decision, please call Richard Witt (202-260-
7715) of my staffer Renea Ryland, Office of Regional Counsel, Region VI (214-665-2131). 

Attachment 

cc: EricSchaeffer(2241A) 
Brian Maas (2243 A) 
Mike Cook (4201) 
Renea Ryland, ORC - Region VI 
Re^onal Counsels, Regions I-X 
Regional Water Management Directors, Regions I-X 
Associate General Counsels 
Water Attomeys 
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Only the Westlaw citation is currently available. 

United States Court of Appeals, Tenth Circuit. 

Amigos BRAVOS, a nonprofit corporation and New 
Mexico Citizens for Clean Air 

and Water, a nonprofit corporation, Plaintiffs-
Appellants, 

V. 

ENVIRONMENTAL PROTECTION AGENCY; 
Carol Browner, Administrator of the 

Environmental Protection Agency; Greg Cook, EPA 
Regional Administrator for 

Region VI, Defendants-Appellees. 

No. 99-2346. 

Jan. 3, 2001. 

Appeal from the United States District Coun for the 
District of New Mexico, (D.C. No. 
CIV-99-327-DJS). 

Submitted on the briefs: [FN*] Matthew Bishop, 
Westem Environmental Law Center, Taos, NM, for 
the Plaintiffs-Appellants. 

FN* At the parties' request, the case is 
unanimously ordered submitted without oral 
argument pursuant to Fed.R.App.P. 34(0 and 
10th Cir.R. 34.1(G). 

John W. Zavitz, Assistant United States Attorney, 
Albuquerque, NM, Renea Ryland, United States 
Environmental Protection Agency Office of 
Regional Counsel, Dallas, TX, Lois J.-Schiffer, 
Assistant Attorney General, Evelyn Ying, Melaine 
Williams, Kathryn E. Kovacs, Washington, DC, for 
the Defendants-Appellees. 

Before BRORBY, KELLY and LUCERO, Circuit 
Judges. 

LUCERO, Circuit Judge. 

*1 Plaintiffs-appellants' Amigos Bravos and New 
Mexico Citizens for Clean Air and Water bring this 
civil action for declaratory and injunctive relief 
against the United States Environmental Protection 
Agency ("EPA"), the EPA Administrator, and the 
EPA Regional Administrator under a citizen suit 
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provision of the Clean Water Act ("the Act"), 33 
U.S.C. § 1365(a)(2). [FNl] Appellants allege that 
in February 1998 the EPA recognized an illegal 
point source [FN2] discharge of pollutants entering 
the Red River from waste rock piles of Molycorp, 
Inc.'s molybdenum mine site near Questa, New 
Mexico but has failed to take any corrective or 
enforcement action. The district court concluded that 
the suit is barred by the doctrine of collateral 
estoppel and dismissed the matter with prejudice. 
[FN3] Exercising jurisdiction under 28 U.S.C. §. 
1291, we reverse and remand for further 
proceedings. 

FNl. 33 U.S.C. § 1365(a) provides: 
(a) Authorization; jurisdiction 
Except as provided in subsection (b) of this section 
and section 1319(g)(6) of this title, any citizen may 
commence a civil action on his own behalf— 
(1) against any person ... who is alleged to be In 
violation of (A) an effluent standard or limitation 
under this chapter or (B) an order issued by. the 
Administrator or a State with respect to [Clean 
Water Act standards], or 
(2) against the Administrator where there is an 
alleged failure of the Administrator to perform any 
act or duty under this chapter which is not 
discretionary with the Administrator. 
The district courts shall have jurisdiction, without 
regard to the amount in controversy or the 
citizenship of the parties, to ... order the 
Administrator to perform such act or duty.... 

FN2. Under the Act, a point source is "any 
discernible, confined and . discrete conveyance, 
includlrig but not limited to any pipe, ditch, 
channel, tunnel, conduit, well, [or] discrete fissure 
... from which pollutants are or may be 
discharged." 33 U.S.C. § 1362(14). 

FN3. The district court's judgment was entered 
upon a memorandum opinion and order issued by 
the magistrate judge assigned to the case for final 
disposition pursuant to 28 U.S.C. § 636(c) and 
Fed.R.Civ.P. 73. ' 

I 

The district court's collateral estoppel determination 
is based on the outcome of a case filed by appellants 
in 1995 against Molycorp. In that case, brought 
under 33 U.S.C. § 1365(a)(1), appellants alleged 
that the discharge of pollutants leached from the 
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waste rock piles into the Red River was not 
authorized by the National Pollution Discharge 
Elimination System ("NPDES") permit reissued by 
the EPA in September 1993. See Amigos Bravos v. 
Molycorp, Inc., No. 97-2327, 1998 WL 792159 
(10th Cir. Nov. 13, 1998) (unpublished disposition). 
The district court granted Molycorp's summary 
judgment motion on the groimd that it lacked subject 
matter jurisdiction over appellants' claims. 

In making its deterniination, the district court 
examined the EPA's permitting process and the 
issues resolved in connection with the Molycorp 
permit. It "determined that, '[wlithout question, the 
EPA made a decision that Molycorp did not need a 
permit for any ground water seepage into the Red 
River, regardless of whether Molycorp's operations 
polluted the ground water and, evenmally, the 
river.' " Id. at * *3 (quoting the district court's 
order). Because, " '[a]t its core, [appellants'] 
complaint attack[ed] the EPA's decision to reissue 
Molycorp's NPDES permit,' " appellants were 
required to bring their claims to the court of appeals 
in a petition for review under 33 U.S.(^. § 
1369(b)(1)(F). Id. Accordingly, the district court 
lacked subject matter jurisdiction. On appeal, this 
Court affirmed. See id. at "• *4. 

In the present case, appellants assert that their 
claims are premised entirely on the EPA's 
recognition of the allegedly illegal point source 
discharge in a February 13, 1998 report entitled • 
"Report on Hydroiogical Connection Associated 
with Molycorp Mining Activity, Questa, New 
Mexico." They contend that the EPA's report 
constimted a change of position that triggered a duty 
under § 309(a)(3) of the Act, requiring the EPA to 
take some form of corrective action against 
Molycorp. See 33 U.S.C. § 1319(a)(3). [FN4] 
Additionally, appellants assert that the EPA's failure 
to take action amounts to an illegal exemption of a 
known point source discharge from the Act's permit 
provisions. See id. § 1342(a)(1) (requiring, for "the 
discharge of any pollutant, or combination of 
pollutants," a NPDES permit prescribing conditions 
"necessary to carry out" die Act's provisions); id. § 
1311(a) (making illegal any pollutant discharges not 
specifically allowed by an NPDES permii). 

FN4. Section 309(a)(3) provides, in pertinent part: 
Whenever on the basis of any information available 
to him the Administrator finds that any person is in 
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violation of [provisions of the Act], or is in 
violation of any permit condition or limitation 
implementing any of such sections in a permit .... 
he shall issue an order requiring such person to 
comply with such section or requirement, or he 
shall bring a civil action.... 

II 

*2 We review de novo a district court's 
determination that collateral estoppel bars a 
plaintiffs claims. See Dodge v. Cotter Corp., 203 
F.3d 1190, 1197 (10th Cir.2000). Under the 
doctrine of collateral estoppel, "once a court has 
decided an issue of fact or law necessary to its 
judgment, that decision may preclude relitigation of 
the issue in a suit on a different cause of action 
involving a party to the first case." Ag Servs. of 
Am., Inc. v. Nielsen, 231 F.3d 726, 732 (10th 
Cir.2000) (quotations and citations omitted). As 
applied in the Tenth Circuit, the elements of 
collateral estoppel are: 

(1) the issue previously decided is identical with 
the one presented in the action in question, (2) the 
prior action has been finally adjudicated on the 
merits, (3) the party against whom the doctrine is 
invoked was a party, or in privity with a party, to 
the prior adjudication, and (4) the party against 
whom the doctrine is raised had a full and fair 
oppormnity to litigate the issue in the prior action. 
Dodge, 203 F.3d at 1198. 

In this case, neither the first nor the fourth element 
is satisfied. The issue in contention in the prior 
action concemed appellants' allegations of a point 
source discharge that should have been taken into 
consideration in the EPA's decision to reissue 
Molycorp's 1993 NPDES permit. Here, the issue is 
whether the EPA has a duty to take action once it 
discovers an illegal point source discharge. Although 
facmally related, these two issues are not identical. 
Furthermore, as a matter of timing, appellants did 
not have a full and fair opportunity to litigate the 
current issue in the prior action. The EPA report 
was issued over two years after initiation of the 
earlier action, during the pendency of appellants' 
appeal. Resolving the duty issue was not necessary, 
or even relevant, to the judgment in the earlier 
action. Accordingly, the district court was incorrect 
in concluding that the doctrine of collateral estoppel 
operates to bar the instant action. 

We acknowledge the EPA's argument that, even if 
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collateral estoppel does not bar litigation of this 
case, we may affuro the district court's dismissal on 
an alternative basis. We decline to do so. "As a 
general mle, we do not consider issues not passed 
on below, and it is appropriate to remand the case to 
the district coun to address an issue first." N. Texas 
Prod. Credit Ass'n v. McCurtain County Nat'l 
Bank, 222 F.3d 800, 812 (10th Cir.2000). [FN5] 
The judgment of the district court is REVERSED 
and REMANDED for further proceedings consistent 
with this opinion. 

FN5. The EPA provides several bases for its 
contention that dismissal was the appropriate 
disposition of diis lawsuit. Two of these arguments 
require a factual analysis which cannot be 
performed on the record before us. These factual 
arguments include: (1) a claim that the 1998 report 
which triggered diis action is of no legal 
significance, in that the report was authored by a 
geologist who was not empowered to make 
findings on behalf of the Administrator and, 
therefore, does not constitute a "finding" under § 
1319(a)(2) or "determination" under § 1342(c)(3) 
necessary to impose an enforcement duty; and (2) 
an assertion that the EPA met any such duty on 
May 27, 2000 by issuing a draft of a new NPDES 
permit diat covers the groundwater discharges at 
issue in this case. 
Tlie EPA's primary argument relies on principles 
of statutory interpretation. The citizen-suit 
provision of the Act authorizes suits against the 
Administrator only when the Administrator's duty 
is mandatory and nondiscretionary. See 33 U.S.C. 
§ 1365(a)(2). The EPA contends diat, although 
the complaint alleges violations of 
nondiscretionary duties, the specified duties 
are acmally discretionary, and that the federal 
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. courts therefore lack subject matter 
jurisdiction over appellants' claims. We make 
no comment on whether the Administrator's 
enforcement duties are discretionary or 
mandatory, except to observe that there is no 
controlling Supreme Court or Tenth Circuit 
authority. However, we note the EPA's 
contention that the statutory , interpretation 
issue implicates subject matter jurisdiction is 
erroneous. This notion appears to be based on 
case law decided before recent cases 
explaining "[t]he absence of a valid (as opposed to 
arguable) cause of acdon does not implicate subject 
matter jurisdiction, i.e., the courts' statutory or 
constitutional power to adjudicate the case." Steel 
Co. [v. Citizens for a Better Environment, 523 
U.S. 83, 87 (1998) ]. Jurisdiction is not defeated 
by die possibility that the averments might fail to 
state a cause of action on which petitioners could 
actually recover. Rather, where the complaint is so 
drawn as to seek recovery directly under the 
Constitution or die laws of the United States, the 
federal court, but for two possible exceptions must 
entertain the suit. The two exceptions come into 
play where the alleged claim under the Constitution 
or federal statutes clearly appears to be immaterial 
and made solely for the purpose of obtaining 
jurisdiction or where such a claim is wholly 
insubstantial and frivolous. If the applicability of 
the federal statute upon which a plaintiff 
relies is genuinely at issue, the federal courts 
possess jurisdiction and should reach the 
merits of the claim. Davoll v. Webb, 194 F.3d 
1116, 1129 (lOdi Cir. 1999) (ftirther citations and 
quotations omitted). 

END OF, DOCUMENT 
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Molycorp, Inc.' 
p. O, BC»i 469 
3 Vi miles East of Questa on State Road 38 
Questa, NM 87S55 
Telephone (505) 636-0212 
Facsimile (505) 586-0811 

MOjLYCORP, INC. 
Questa Division 

{^o%:i ^ a f e - 74*2.5 

To: Sc<j-H" ^>J^ Vscrvi 

Fax: C^^^O tsfaS - :X\<^\ 

Phone: 

Re: 

• Urgent 0 For Review • Please 

From: 

Pages: 

Pate: 

CC: 

Conunent 

An/\-€ ^ e^^y^JU-^ 

3 Including cover 

^ / s / o a 

n Please Reply D Please Recycle 

• Comments: 

This message is intended only for the use of the individual or entity to which it is addressed, and may 
contain information that is privileged, confidential and exempt from disclosure under applicable law. If 
The reader of this message is not the intended recipient, or the employee or agent responsible for 
delivering the message to the intended recipient, you are hereby notified that any dissemination, 
distribution or copying of this communication is strictiy prohibited, If you have riaceived this 
communicaiion in error, please notify the sender immediately t)y telephone and return the original 
message to the sender at the above address via the U. S. Postal Service, Thank you. 
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Molybdenum Group 
P.O. Box 469 
QueBta, NM 87S56-0469 
Telephone (505) 586-0212 
Facsimlte (505)586-0811 

T-395 p.02/03 F-869 

Certified Mail Return Receipt Requested 

April 5,2002 

J. Scott Wilson 
U.S. EPA - Region 6 
Permits Section (6WQ-PP) 
NPDES Pemiits Branch 
1445 Ross Avenue 
Dallas, TX 75202-2733 

RE; Molycorp Inc. NPDES Permit No. NM0022306 Request for Written 
Approval for Additional Ground Water Withdrawal Wells - Additional 
Information 

Dear IVlr. Wilson: 

I am writing in response to your request for additional infonmation about the 
locations and specifications for the two additional ground water withdrawal wells 
to be constructed to enhance Molycorp's seepage interception system under Part 
II.A of the above-referenced NPDES permit. 

The locations were selected for the reasons described in greater detail in our 
previous submittal. Briefly, the physical location of the nsck piles, highway, river 
and springs restricts the placement of wells to a relatively narrow area. The 
specific locations were selected based upon information from the adjacent 
monitor wells (including water quality, depth to water, direction of flow, etc.), 
locations of known springs and accessibility. Additional details on the selection of 
the well locations are provided in the field investigation report of February 14, 
2G02. 

Well specifications are based upon available information and Knowledge ofthe 
local system. We expect that as wells are drilled, more information will be 
available to refine the specifications. The proposed wells are currently specified 
to reach the following depths: MEW 1 to 125 feet, MEW 2 to 100 feet, and MEW 
3 to 100 feet. The wells will be screened from approximately 10 feet below the 
water table which is anticipated to be about 75-to-85 feet below ground suri'ace. 
They will be screened to the bedrock-alluvium contact, allowing for a well sump. 
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April 5,2002 
NPDES Permit No. NMOO! 
Page 2 

Pumping rates are expected to be 112 gpm each for MEW 1 and 2, and 224 gpm 
for MEW 3 for at total of 448 gpm (or 1 cfs total). 

The anticipated zone of influence for each well is approximately 200 to 300 feet 
fram the wells to the northem boundary of the Red River alluvial aquifer. The 
goal is to draw water for the wells only up to the northern boundary of this 
aquifer. 

Please contact Anne Wagner at (605) 686-7625 if you need additional 
information or have further questions. 

Sincerely yours, 

Allen Randle 
Vice President 
Molycorp Inc. 

cc; Program Manager, SWQB 
W. Strickley, EPA 
A. Wagner 
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Calculatidhs Specifications: 

Prepared By: 

CALCULAt lONS OF NEW IVIEXICO WATER QUALITY-BASED EFFLUENT LIMITATIONS 

Lotus Smartsuite 97 1-2-3 Revised as 8/28/2000 

Isaac Chen ' 

S T E P 1 : REFERENCE IMPLEMENTATION PROCEDURES 
INPUT FACILITY AND RECEIVING STREAM DATA 
INPUT F?ECEIVING STREAM POLLUTANT BACKGROUND CONCENTRATION DATA 
LIST SOURCE OF D A T A INPUT 
INPUT.EFFLUENT DATA 

IMPLEMENTATION PROCEDURES 

The water quality standards for Interstate and Intrastate streams o f the State of New Mexico are implemented in this fact sheet 
using procedures established in the "Implementation Guidance for State of New Mexico Standards for Interstate and Intrastate 
streams", February 23, 2000. 

• 

FACILTY 

Permittee 
NPDES Permit No. 
Outfall No.(s) 
Plant Effluent Flow (MGD) -
Plant Effluent Flow (cfs) 

RECEIVING STREAM 

Receiving Stream Name 
Basin Name 
Waterbody Segment Code No. 
Is a publicly owned lake or reservoir (enter " 1 " if yes, "0" if no) 

Are acute aquatic life criteria considei^ed (1= yes, 0=no) 
Are chronic aquatic life criteria considered (1 = yes, 0=no) 
Are domestic water supply criteria considered (1 = yes, O=rto) 
Are irrigation water supply criteria considered (1 = yes, 0=no) 
Livestock watering and wildlife habitat criteria applied to all streams 
USGS Flow stat ion 
WQ Monitoring Station No. 
Receiving Stream TSS (rhg/l) 
Receiving Stream Hardness (mg/l as CaCOs) RANGE: 0 - 400 
Receiving Stream Critical Low Flow (403) (cfs) 
Avg. Water Temperature (C) 

DATA INPUT 

Permittee 
NMOOOOOOO 

1 
4.64 

7.192 

DATA INPUT 

River 
Basin 
Segment 

0 
0 
0 
0 
0 

USGS Stat. 
NA 

1 
50 

. 0 
5 

For industrial and federal facility, use the highest monthly average flow 
for the past 24 months. For POTWs, use the design flow. 

For intermittent stream, enter effluent TSS 
For intermittent stream, enter effluent Hardness 
Enter "0" for intermittent stream and lake. 
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pH (Avg) 
Fraction of stream allowed for mixing (F) 
(= 1, if stream morphology data is not available, 
or for intermittent stream, or pollutants have 
EPA human health criteria) 

7.72 
1 FQa= 

SlTE-SPECIFlC CRITERIA 

DATA INPUT 

DATA SOURCES: 

Flow Limit (cfs) 
Chlorides (mg/l) 
Sulfate (S04) (mg/l) 
Total Dissolved Solids 

100.000 
1.00E+100 
1.00E+100 
1.00E+100 

Input pollutant geometric mean concentration as micro-gram per liter (ug/l or ppb) 
unless other unit is specified for the parameter. (Metals in "total" form) 

Value below detection level which is smaller than the minimum quantification level will be counted as "0". 
Value reported as "less than" but greater than MQL, the reported value is used. 
Value below detection level and reported as "ND" will be counted as "0". 

The following formular is used to calculate the Instream Waste Concentration (Cd) 

Cd = [(F*Qa*Ca) + (Qe*2.13*Ce)] / (F*Qa + Qe) 
Where: 
Cd = Instream Waste Concentration 
F = Fraction of stream allowed for mixing (see NM Implementation Guidance) 
Ce = Reported concentration in effluent 
Ca = Ambient stream concentration upstream of discharge 
Qe = Plant effluent flow 
Qa = Critical low flow of stream at discharge point expressed as the 4Q3 

NPDES Application Form 2C dated 2/7/90. 
Memo from Brian McGill to NPDES file dated 7/11/96 
Letter from Brian McGill (Permittee) to Isaac Chen (EPA) dated 1/5/99, 1/6/99, and 1/19/99, respectively. 
May enter "<" in column D or G if data was report as "less Than". 

POLLUTANTS <" Ambient stream Cone. <" Effluent Concentration Instream Waste Concentration, Cd (ug/l) 
Ca(ug/I) Ca>MQL? Ce (ug/l) Ce > MQL? 2.13* Ce 100% 403 F= l o r less MQL 

Total Phenols (4AAP) 
Aluminum (T) 
Barium (T) 

0 
3822 

0 

0 
3822 

0 

0 
70 
26 

0 
70 
26 

0 
149.1 
55.38 

0 
149.1 
55.38 

0 
149.1 
55.38 

5 
100 
100 
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Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 

Cobalt (T) 
Molybdenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/1) 
Stt-Ontium-90 (pCi/1) 
Tritium (pCi/1) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (S04 >500 mg/ l ) 
Silver 
Thalllium 
Zinc 
Cyanide (Arnenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 

Total Dissolved Solids (mg/l) 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

NO DATA 

0 
0 
0 
0 

2229 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

1000 
5 

100 
10 

300 
600 

0.23 
10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

2229 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

1000 
5 

100 
10 

300 
600 
0.23 

10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 
0.2 
50 
10 

0.1 

50 
60 
10 
5 
1 

10 
10 
5 

0.2 
5 
5 
5 
2 

10 
20 
20 
20 
10 
10 
10 
5 
5 

20 

STEP 2: CALCULATE HARDNESS DEPENDENT CRITERIA 
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CONVERT DISSOLVED METALS TO TOTAL FORM 

This step calculate hardness dependent criteria, then convert these criteria from dissolved form to total form 

The following formular is used to convert dissolved metals criteria to total form 

Kp = Kpo * (TSS**a) 

C/Ct = 1/ (1 + Kp*TSS* 1 .OE-6) 
Total Metal Criteria (Ct) = Cr / (C/Ct) 

Kp = Linear partition coefficient; Kpo and a can be found in table below 
TSS = Total suspended solids concentration found in receiving stream (or in effluent for intermittent stream) 
C/Ct = Fraction of metal dissolved; and Cr = Dissolved criteria value 

Stream Linear Partition Coefficient 
Kpo alpha (a) Kp Metals 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 
Silver 

The following formular is used to calculate hardness dependent criteria 

C/Ct 

480000 
3360000 
1040000 
2800000 
490000 
1250000 
2400000 

•0.73 
•0.93 
•0.74 
-0.8 
•0.57 
-0.7 
1.03 

480000 
3360000 
1040000 
2800000 
490000 
1250000 
2400000 

0.6756757 
0 2293578 
0.4901961 
0.2631579 
0.6711409 
0.4444444 
0.2941176 

Cadmium (D) 

Chromium (D) 

Copper(D) 

Lead (D) 

Nickel (D) 

Zinc (D) 

Silver (D) 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 

e(1.128[ln(hardness)]-3.6867)*CF 
e(0.7852[ln(hardness)]-2.715)*CF 

e(0.819[ln(hardness)]+2.5736) 
e(0.819[ln(hardness)]+0.534) 

e(0.9422[ln(hardness)]-1.7408) 
e(0.8545[ln(hardness)]-1.7428) 

e(1.273[ln(hardness)]-1.46)*CF 
e(1.273[ln(hardness)]-4.705)*CF 

e(0.846[ln(hardness)]+2.253) 
e(0.846[ln(hardness)]-4-0.0554) 

e(0.8473[ln(hardness)]+0.8618) 
e(0.8473[ln(hardness)]+0.8699) 

e(1.72[ln(hardness)]-6.6825) 

Lake Linear Partition Coefficient 
Kpo alpha (a) Kp C/Ct 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 
2400000 

Dissolved 
W Q C (ug/l) 
2.0111195 
1.3400621 

322.96593 
42.011645 

6.9943877 
4.9531496 

30.135914 
1.1743533 

260.49182 
28.932672 

65.134678 
65.664411 

1.0472625 

-0.73 
-0.27 
-0.9 

-0.53 
-0.76 
-0.68 
-1.03 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 
2400000 

0.6756757 
0.3154574 
0.2597403 
0.3289474 
0.3115265 
0.2304147 
0.2941176 

Total Stream 
W Q C (ug/l) 

1408.1315 
183.17077 

14.268551 
10.104425 

114.51647 
4.4625425 

388.13281 
43.109681 

146.55303 
147.74493 

3.5606923 

Total Lake 
W Q C (ug/l) 

1023.802 
133.17691 

26.928393 
19.069626 

91.613177 
3.570034 

836.17874 
92.873876 

282.6845 
284.98354 

3.5606923 
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STEP 3: SCAN POTENTIAL INSTREAM WASTE CONCENTRATIONS AGAINST WATER QUALITY CRITERIA 
AND ESTABLISH EFFLUENT LIMITATIONS FOR ALL APPLICABLE PARAMETERS 

No limits are established if the receiving stream is not designated for the particular uses. 
No limits are established if the potential instream waste concentrations are less than the chronic water quality criteria. 
The most applicable stringent criteria are used to establish effluent limitations for a given parameter. 
Water quality criteria apply at the end-of-pipe for acute aquatic life criteria and discharges to public lakes. 
If background concentration exceeds the water quality criteria, water quality criteria apply. And "Need TMDL" shown to the next column of Avg. Mass 
Monthly avg concentration = daily max. / 1 .5 . 

TABLE OF NM WATER QUALITY STANDARDS 
* For selenium and mercury, standards for wildlife habitat replace standards for livestock watering. Refer NMWQS for chlorine residual standards for wildlife habitat. 

STREAM CRITERIA 

PARAMb1bRS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/1) 
Strontium-90 (pCi/1) 
Tritium (pCi/1) 
Gross Alpha (pCi/1) 
Vanadium 
Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper (T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Selenium (pres. of >50d mg/l S04 

Potential 
Cone, ug/l 
(2.13*Ce) 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 

IWC, (ug/l) 
100%4Q3 

(Cd) 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
6.4899 

21.3 
10.65 
10.65 

IWC (ug/l) Livestock/ 
F= lo r less Wildlife Cr. 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 

ug/l 

5000 
1.00E+100 

5000 
11 

1.00E+100 
1000 

1.00E+100 
1.00E+100 
1.00E+100 

30 
1.00E+100 

20000 
15 

100 
1.00E+100 

296 
1.00E-H00 

50 
4360 
1020 
380 

0.77 
1.00E+100 

5 
1.00E+100 

Irrigation 
Criteria 
ug/l 

5000 
1.00E+100 

750 
1.00E-H00 
1.00E+100 

50 
1000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

100 
1.00E+100 

148 
1.00E+100 

10 
436 
408 

19000 
1.00E+100 
1.00E+100 

130 
250 

Domestic 
Criteria 
ug/l 

1.00E+100 
2000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

10 
5000 

5 
8 

20000 
15 

1.00E+100 
6 

74 
4 
5 

436 
1.00E+100 

190 
2 

149 
50 
50 

Acute Fish 
Criteria 
ug/l 

750 
1.00E+100 
1.00E+100 

19 
2.4 

1.00E-H00 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

503.2 
130 

2.0111195 
1408.1315 
14.268551 
114.51647 

2.4 
388.13281 

20 
20 

Chronic Fish 
Criteria 
ug/l 

87 
1.00E+100 
1.00E+100 

11 
0.0043 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

222 
5.3 

1.3400621 
183.17077 
10.104425 
4.4625425 

0.012 
43.109681 

5 
5 
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Silver 
Thalll ium 

Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 

Nickel, dissolved 
Zinc, dissolved 
Silver, dissolved 

Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 

0 
0 
0 
0 
0 

1.00E+100 
1.00E+100 

56250 
5.2 
5.2 

200 
1000 
500 
100 

1.00E+100 
25000 

1.00E+100 
0.001 
0.014 

1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 

4500 
1.00E+100 
I.OOE-flOO 

100 
100 
200 

5000 
1.00E+100 

2000 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
2 

1.00E+100 
200 
200 

50 
100 

1.00E+100 
50 

100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

3.5606923 
1.00E+100 
146.55303 

22 
22 

340 
322.96593 
6.9943877 
30.135914 
260.49182 
65.134678 
1.0472625 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 
147.74493 

5.2 
5.2 
150 

42.011645 
4.9531496 

1.1743533 
28.932672 
65.664411 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

f 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formular is used to calculate the allowable daily maximum effluent cincentration 

Daily Max. Cone. = Cs + (Cs - Ca)(F*Qa/Qe) 
Monthly Avg. Cone. = Daily Max. Cone. /1.5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (4Q3) 

c 
STREAM 

PARAMETERS 

Aluminurn (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T)~ 
Cobalt (T) 

Livestock/ Irrigation 
Wildlife Lim Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Domestic 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Acute Fish 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Chronic Fis 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Max. 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Avg. 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Max. Mass 

LBS/Day 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Avg. Mass 

LBS/Day 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Background 
Greater 
Than WQS 
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Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 

Tritium (pCi/1) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 

Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

15 
No Limit 
No Limit 

296 
No Limit 

50 
No Limit 
No Limit 

380 
No Limit 
No Limit 

5 
No Limit 
No Limit 
No Limit 
No Limit 

5.2 
5.2 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

7 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

15 
No Limit 
No Limit 

296 
No Limit 

50 
No Limit 
No Limit 

380 
No Limit 
No Limit 

5 
No Limit 
No Limit 
No Limit 
No Limit 

5.2 
5.2 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

10 
No Limit 
No Limit 
197.33333 
No Limit 
33.333333 
No Limit 
No Limit 
253.33333 
No Limit 
No Limit 
3.3333333 
No Limit 
No Limit 
No Limit 
No Limit 
3.4666667 
3.4666667 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.580464 
No Limit 
No Limit 

11.45449 
No Limit 

1.93488 
No Limit 
No Limit 
14.705088 

No Limit 
No Limit 

0.193488 
No Limit 
No Limit 
No Limit 
No Limit 
0.2012275 
0.2012275 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

NMOOOOOOO 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.386976 
No Limit 
No Limit 
7.6363264 
No Limit 

1.28992 i 
No Limit " 
No Limit 

9.803392 
No Limit 
No Limit 

0.128992 
No Limit 
No Limit 
No Limit 
No Limit 
0.1341517 
0.1341517 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit m 
No Limit * 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
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Calculations Specifications: 

Prepared By: 

CALCULATIONS OF NEW MEXICO WATER QUALITY-BASED EFFLUENT LIMITATIONS 

Lotus Smartsuite 97 1-2-3 Revised as 8/28/2000 

Isaac Chen 

S T E P 1 : REFERENCE IMPLEMENTATION PROCEDURES 
INPUT FACILITY AND RECEIVING STREAM DATA 
INPUT RECEIVING STREAM POLLUTANT BACKGROUND CONCENTRATION DATA 
LIST SOURCE OF DATA INPUT 
INPUT EFFLUENT DATA 

IMPLEMENTATION PROCEDURES 

The water quality standards for Interstate and Intrastate streams of the State of New Mexico are implemented in this fact sheet 
using procedures established in the "Implementation Guidance for State of New Mexico Standards for Interstate and Intrastate 
streams", February 23, 2000. 

FACILTY DATA INPUT 

Permittee Permittee 
NPDES Permit No. NMOOOOOOO 
Outfall No.(s) 1 
Plant Effluent Flow (MGD) 4.64 
Plant Effluent Flow (cfs) 7.192 

RECEIVING STREAM DATA INPUT 

Receiving Stream Name River 
Basin Name Basin 
Waterbody Segment Code No. Segment 
Isapubl ic ly owned lake or reservoir (enter " 1 " if yes, "0" if no) 0 
Are acute aquatic life criteria considered (1= yes, 0=no) 0 
Are chronic aquatic life criteria considered (1 = yes, 0=no) 0 
Are domestic water supply criteria considered (1 = yes, 0=no) 0 
Are irrigation water supply criteria considered (1 = yes, 0=no) 0 
Livestock watering and wildlife habitat criteria applied to all streams 
USGS Flow Station USGS Stat. 
WQ Monitoring Station No. NA 
Receiving Stream TSS (mg/l) 2 
Receiving Stream Hardness (mg/l as CaCOs) RANGE: 0 - 400 50 
Receiving Stream Critical Low Flow (4Q3) (cfs) 0 
Avg. Water Temperature (C) 5 

For industrial and federal facility, use the highest monthly average flow 
for the past 24 months. For POTWs, use the design flow. 

For intermittent stream, enter effluent TSS 
For intermittent stream, enter effluent Hardness 
Enter "0" for intermittent stream and lake. 
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pH (Avg) 
Fraction of stream allowed for mixing (F) 
(= 1, if stream morphology data is not available, 
or for intermittent stream, or pollutants have 
EPA human health criteria) 

7.72 
1 FQa= 

SITE-SPECIFIC CRITERIA 

DATA INPUT 

Flow Limit (cfs) 
Chlorides (mg/l) 
Sulfate (S04) (mg/l) 
Total Dissolved Solids 

100.000 
1.00E+100 
1.00E+100 
1.00E+100 

Input pollutant geometric mean concentration as micro-gram per liter (ug/l or ppb) 
unless other unit is specified for the parameter. (Metals in "total" form) 

Value below detection level which is smaller than the minimum quantification level will be counted as "0". 
Value reported as "less than" but greater than MQL, the reported value is used. 
Value below detection level and reported as "ND" will be counted as "0". 

The following formular is used to calculate the Instream Waste Concentration (Cd) 

Cd = [(F*Qa*Ca) + (Qe*2.13*Ce)] / (F*Qa + Qe) 
Where: 
Cd = Instream Waste Concentration 
F = Fraction of stream allowed for mixing (see NM Implementation Guidance) 
Ce = Reported concentration in effluent 
Ca = Ambient stream concentration upstream of discharge 
Qe = Plant effluent flow 
Qa = Critical low flow of stream at discharge point expressed as the 4Q3 

DATA SOURCES: NPDES Application Form 2C dated 2/7/90. 
Memo from Brian McGill to NPDES file dated 7/11/96 
Letter from Brian McGill (Permittee) to Isaac Chen (EPA) dated 1/5/99, 1/6/99, and 1/19/99, respectively. 
May enter "<" in column D or G if data was report as "less Than". 

POLLUTANTS 

Total Phenols (4AAP) 
Aluminum (T) 
Barium (T) 

<" Ambient Stream Cone. 
Ca (ug/l) Ca > MQL? 

Effluent Concentration Instream Waste Concentration, Cd (ug/l) 
Ce (ug/l) Ce > MQL? 2.13* Ce 100% 4 0 3 F= 1 or less MQL 

0 
3822 

0 

0 
3822 

0 

0 
70 
26 

0 
70 
26 

0 
149.1 
55.38 

0 
149.1 
55.38 

0 
149.1 
55.38 

5 
100 
100 
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Boron (T) 
Chlorine Residual (T) 

Chlordane (T) 
Cobalt (T) 
Molybdenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226-*-Radium 228 (pCi/l) 

Strohtium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (S04 >500 mg/ l ) 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 

Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

2229 

140 
0 

0.7 
0 
0 

31.7 
0 
2 

• 1000 
5 

100 
10 

300 
600 
0.23 

10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

2229 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

1000 
5 

100 
10 

300 
600 

0.23 
10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

4747.77 

298.2 
0 

1.491 
0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

4747.77 

298.2 
0 

1.491 
0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 
0.2 
50 
10 

0.1 

50 
60 
10 

5 
1 

10 
10 

5 
0.2 

5 
5 
5 
2 

10 
20 
20 
20 
10 
10 
10 

5 
5 

20 

STEP 2: CALCULATE HARDNESS DEPENDENT CRITERIA 
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CONVERT DISSOLVED METALS TO TOTAL FORM 

This step calculate hardness dependent criteria, then convert these criteria from dissolved form to total form 

The following formular is used to convert dissolved metals criteria to total form 

Kp = Kpo * (TSS**a) 
C/Ct = 1/ (1 + Kp*TSS* 1 .OE-6) 
Total Metal Criteria (Ct) = Cr / (C/Ct) 

Kp = Linear partition coefficient; Kpo and a can be found in table below 
TSS = Total suspended solids concentration found in receiving stream (or in effluent for intermittent stream) 
C/Ct = Fraction of metal dissolved; and Cr = Dissolved criteria value 

Stream Linear Partition Coefficient 
Kpo alpha (a) Kp Metals 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 
Silver 
The following formular is used to calculate hardness dependent criteria 

C/Ct 

Lake Linear Partition Coefficient 
Kpo alpha (a) Kp C/Ct 

480000 
3360000 
1040000 
2800000 
490000 
1250000 
2400000 

•0.73 
•0.93 
0.74 
-0.8 

•0.57 
-0.7 
1.03 

289393.88 
1763524 

622688.93 
1608177.7 
330072.23 
769465.26 
1175304.4 

0.6333974 
0.2208945 
0.4453593 
0.2371717 
0.6023572 
0.3938666 
0.2984532 

Cadmium (D) 

Chromium (D) 

Copper(D) 

Lead (D) 

Nickel (D) 

Zinc (D) 

Silver (D) 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 

e(1.128[ln(hardness)]-3.6867)*CF 
e(0.7852[ln(hardness)]-2.715)*CF 

e(d.819[ln(hardness)]+2.5736) 
e(0.819[ln(hardness)]+0.534) 

e(0.9422[ln(hardness)]-1.7408) 
e(0.8545[ln(hardness)]-1.7428) 

e(1.273[ln(hardness)]-1.46)*CF 
e(1.273[ln(hardness)]-4.705)*CF 

e(0.846[ln(hardness)]+2.253) 
e(0.846[ln(hardness)]+0.0554) 

e(0.8473[ln(hardness)]+b.8618) 
e(0.8473[ln(hardness)]+0.8699) 

e(1.72[ln(hardness)]-6.6825) 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 
2400000 

Dissolved 
WQC (ug/l) 
2.0111195 
1.3400621 

322.96593 
42.011645 

6.9943877 
4.9531496 

30.135914 
1.1743533 

260.49182 
28.932672 

65.134678 
65.664411 

1.0472625 

-0.73 
-0.27 

-0.9 
-0.53 
-0.76 
-0.68 
-1.03 

289393.88 
1799623.4 
1527277.2 
1412811.7 
1304996.9 

2084712 
1175304.4 

0.6333974 
0.2174269 
0.2466362 
0.2613953 
0.2770088 
0.1934451 
0.2984532 

Total Stream 
WQC (ug/l) 

1462.0823 
190.18874 

15.705043 
11.121692 

127.06372 
4.9514908 

432.45405 
48.032414 

165.37242 
166.71738 

3.5089667 

Total Lake 
WQC (ug/l) 

1485.4 
193.22192 

28.359125 
20.082814 

115.28865 
4.4926333 

940.37385 
104.44676 

336.70877 
339.44719 

3.5089667 
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STEP 3: SCAN POTENTIAL INSTREAM WASTE CONCENTRATIONS AGAINST WATER QUALITY CRITERIA 
AND ESTABLISH EFFLUENT LIMITATIONS FOR ALL APPLICABLE PARAMETERS 

No limits are established if the receiving stream is not designated for the particular uses. 
No limits are established if the potential instream waste concentrations are less than the chronic water quality criteria. 
The most applicable stringent criteria are used to establish effluent limitations for a given parameter. 
Water quality criteria apply at the end-of-pipe for acute aquatic life criteria and discharges to public lakes. 
If background concentration exceeds the water quality criteria, water quality criteria apply. And "Need TMDL" shown to the next column of Avg. Mass 

Monthly avg concentration = daily max. / 1 . 5 . 

TABLE OF NM WATER QUALITY STANDARDS 
* For selenium and mercury, standards for wildlife habitat replace standards for livestock watering. Refer NMWQS for chlorine residual standards for wildlife habitat. 

STREAM CRITERIA 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper (T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 

Potential 
Cone, ug/l 
(2.13*Ce) 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 

IWC, (ug/l) 
100%4Q3 

(Cd) 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 

IWC (ug/l) Livestock/ 
F=1 or less Wildlife Cr. 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 

ug/l 

5000 
1.00E+100 

5000 
11 

1.00E+100 
1000 

1.00E+100 
1.00E-H00 
1.00E+100 

30 
1.00E+100 

20000 
15 

100 
1.00E+100 
315.75755 
1.00E+100 

50 
4527.0481 
1122.6889 
421.63554 

0.77 
1.00E+100 

5 
1.00E+100 

Irrigation 
Criteria 

ug/l 

5000 
1.00E+100 

750 
1.00E+100 
1.00E+100 

50 
1000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

100 
1.00E+100 
157.87878 
1.00E+100 

10 
452.70481 
449.07557 
21081.777 
1.00E+100 
1.00E+100 

130 
250 

Domestic 
Criteria 
ug/l 

1.00E+100 
2000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

10 
5000 

5 
8 

20000 
15 

1.00E+100 
6 

78.939388 
4 
5 

452.70481 
1.00E+100 
210.81777 

2 
166.01445 

50 
50 

Acute Fish 
Criteria 
ug/l 

750 
1.00E+100 
1.00E+100 

19 
2.4 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
536.78784 

130 
2.0111195 
1462.0823 
15.705043 
127.06372 

2.4 
432.45405 

20 
20 

Chronic Fish 
Criteria 

ug/l 

87 
1.00E+100 
1.00E+100 

11 
0.0043 

1.00E+100 
1.00E+100 
1.00E+100 
I.OOE-flOO 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
236.81816 

5.3 
1.3400621 
190.18874 
11.121692 

4.9514908 
0.012 

48.032414 

5 
5 
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Silver 
Thalllium 

Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 

Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Silver, dissolved 

Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

4.26 
4.26 
426 

85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

1.00E+100 
I.OOE-flOO 
63473.263 

5.2 
5.2 

200 
1000 
500 
100 

1.00E+100 
25000 

1.00E+100 
0.001 
0.014 

1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 

5077.861 
1.00E+100 
1.00E+100 

100 
100 
200 

5000 
1.00E+100 

2000 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
2 

1.00E+100 
200 
200 

50 
100 

1.00E+100 
50 

100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

3.5089667 
1.00E+100 
165.37242 

22 
22 

340 
322.96593 
6.9943877 
30.135914 
260.49182 
65.134678 
1.0472625 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 

166.71738 
5.2 
5.2 

150 
42.011645 
4.9531496 
1.1743533 
28.932672 
65.664411 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formular is used to calculate the allowable daily maximum effluent cincentration 

Daily Max. Cone. = Cs + (Cs - Ca)(F*Qa/Qe) 
Monthly Avg. Cone. = Daily Max. Cone. / 1 . 5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (403) 

STREAM 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 

Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 

Livestock/ Irrigation 
Wildlife Lim Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Domestic 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Acute Fish 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Chronic Fis 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Max. 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Avg. 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 

Max. Mass 

LBS/Day 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Avg. Mass 

LBS/Day 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Background 
Greater 
Than WQS 
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Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 

Strontium-90 (pCi/1) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 
Silver 

Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel,' dissolved 

Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 

Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

15 
No Limit 
No Limit 
315.75755 
No Limit 

50 
No Limit 
No Limit 
421.63554 
No Limit 
No Limit 

5 
No Limit 
No Limit 
No Limit 
No Limit 

5.2 
5.2 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 

No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

7 

No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 

15 
No Limit 
No Limit 
315.75755 
No Limit 

50 
No Limit 
No Limit 
421.63554 
No Limit 
No Limit 

5 
No Limit 
No Limit 
No Limit 
No Limit 

5.2 
5.2 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

10 
No Limit 
No Limit 
210.50503 
No Limit 
33.333333 
No Limit 
No Limit 
281.09036 
No Limit 
No Limit 
3.3333333 
No Limit 
No Limit 
No Limit 
No Limit 
3.4666667 
3.4666667 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 

0.580464 
No Limit 
No Limit 
12.219059 
No Limit 

1.93488 
No Limit 
No Limit 
16.316283 
No Limit 
No Limit 

0.193488 
No Limit 
No Limit 
No Limit 
No Limit 
0.2012275 
0.2012275 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

NMOOOOOOO 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.386976 
No Limit 
No Limit 
8.1460396 
No Limit . 

1.28992 i 
No Limit " 
No Limit 
10.877522 
No Limit 
No Limit 

0.128992 
No Limit 
No Limit 
No Limit 
No Limit 
0.1341517 
0.1341517 
No Limit 
No Limit 
No Limit 
No Limit . 
No Limit m 
No Limit * 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 



Economic analysis of a treatment technology consists of two parts, a comparison ofthe 
quantity of pollutants removed by the technology versus the cost ofthe treatment system and its 
operation (cost effectiveness), and a comparison ofthe cost of treatment versus long-run and 
short-run financial measures. 

Cost Effectiveness Analysis 

The cost effectiveness ofthe Best Available Treatment technology of zero discharge from 
the five seeps located at the mine site was calculated using the following ratio: 

Cost Effectiveness = Total Annualized Treatment Cost / Pound Equivalents Removed 

The calculated cost effectiveness is then compared with the cost effectiveness for treatment 
technologies for other industries to determine if it is within the range of costs which have 
generally been applied. The cost effectiveness for the BAT of zero discharge from the seeps at 
the mine was calculated as follows: 

Calculation of Seep Discharge Loadings 

Pollutant 
pH(S.U.) 
Sulfate 
Aluminum 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Molybdenum 
Manganese 
•Nickel 
Lead 
Zinc 

fly. I 

To <, 
U 

Cone, rmg/n * 
3.09 
4395 
471 
0.14 
1.238 
0.162 
3.89 
230 
0.099 
210. 
2.54 
0.184 
36 

- ^ / ^ 

Total Annual ** 
Pounds Removed 

7,706,595 
611,560 

182 
1,607 

210 
5,051 

298,639 
129 

272,670 
330 
239 

46,743 

Total Armual Pound 

Total 8,943,955 

TWF * * * 
^A-k 

0.064 
2.6 
0.11 
0.076 
0.63 
0.0056 
0.2 : 
0.07 
0.11 
2.2 
0^047 

Equivalents Removed r».^/^ y^ 

* * 
* * * 

SRK 1995 
Annual pounds discharged = Cone, (mg/l) * 8.34 * 0.4265 MGD 
Toxic Weighting Factors 

39,140 
473 
177 

16 
3,182 
1,672 

26 
19,087 

36 
526 

2,197 

66,532 

.^S 

9.% 

f.;3 

Treatment Technology Cost 

Methods proposed to be implemented to capture Molycorp's seeps and prevent their 
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For years, Molycorp has denied that its Questa mine pollutes the Red River; it's just a coincidence, 
insisted the bosses, that the river below the mountaintop molybdenum mine went all murky, its bottom 
so crusty that insects couldn't breed there and serve as fish food. 

Northern New Mexico environmentalists, however, insisted that the mine was poisoning the river. 
They've been in court for years, trying to stop Molycorp from allowing its chemicals to seep into the 
river - - and trying to force the federal Environmental Protection Agency to act on behalf of the 
stream. 

Amigos Bravos, the Taos environmental group leading the charge, won a major victory eariier this 
year: Molycorp, facing the strong possibility that the EPA would declare the mine a Superfund 
cleanup site ~ one facing a cleanup under federal supervision, with the mine company footing the bill 
~ agreed tOipost a $129 million cleanup bond with the New Mexico Environment Department. 

Now the EPA has acted: It has ordered Molycorp to cease discharging 7,000 tons of tailings 
contaminants into the river every year. 

That's just what Amigos Bravos have been trying to accomplish on behalf of their fellow New 
Mexicans ~ and they deserve vast amounts of applause for their tenacity. 

Molycorp, too, comes in for some credit. The company has new leadership, including executives who 
recognize that the old days of digging up minerals without regard for the Earth are fast fading. 

The company has agreed to dig a water-collecting and treatment system; a project which, says vice 
president David Shoemaker, will improve water quality "very definitely." 

This, from a company so long in denial, is a refreshing assumption of responsibility, albeit under 
duress. And from the feds, it's fresh evidence of commitment to environmental laws. From both, it's 
an encouraging sign of cooperation. 
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• •? ' ^ " V ^ ^ P E M I C A L AND 
P H ^ S i C i f PROPERTIES 

Molecular Weight:) 
Melting Point (C):| 
Boiling Point (C):j 

Vapor Pressure @ T(C), 
Torr: 

Solubility in Water @ T(C),| 
mg/L:| 

Log octanol/Water Partition) 
Coefficient:] 

Henry's Law Constant, atm 
X m3 nnole-2: 

„1^,.::?»!!? ' " . f ' i i ^ ' ^ : : - \ ' • \ 
54.94 
1244 
1962 1 

1 @ 1292 

HYDROLYZES 
„. „. ., J 

. . . . . . i 

' •m9^^-'-:'.....:A 

Reference 

333A 
333A 
333A 

333A 1 

2028A 1 

1 

Go back to TOP 

Enviromental Data for MANGANESE 

Chronic Noncarcinogenic Systemic Toxicity: 
Risk Estimates for Carcinogens: 

Drinking Water Health Advisories/Standards: 
1 Water Quality Criteria: 345B 

Quatic Toxicity Database: 

Go back to TOP 

Freundlich isotherm Data for MANGANESE 

* No Frundlich Isotherm data on file * 

Go back to TOP 

Aqueous Technology Data for MANGANESE 

.Technology S S S t r a t l o n 

AS 1 0-100 ug/L ^ 

, TF I 0-100 ug/L J 

Source 
Matrix 

^ b ' - ' - N A " 

D — NA 

... 
Scalfl 

F37 

FIO 

Effluent i Percent 
Concentration i Removal 

28 (6) ug/L 39 

90 (6) ug/L : 8 

RefefenSf 

1B-S-

1B-S-
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l ^^ „ ._ . 11 
RBC 

AS ' 

TF , 

AS 1 

AS j 

[AS 1 

RO 

RO 

GAC 

^^p^ 1 
Fii 1 

RO 1 
..... .., .„.,..-,..,v.. ,...„.„,.J 

RO 

Fii 

AS 

AS 

FN 

|AS-

AS 

AS 

|SS 

|SS 

AL 

Sed 

Sed 

ChPt 1 

AS 1 

Sed 

Sed 

RO 

AS 1 

AS 1 

SS 

GAC 

CAC 

GAC 

SExt (B) 

RA 1 

SS 

ChOx(CI) 

SS+GAC 

0-100 u g / ^ B 1 
0-100 u g / l ^ ^ 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 1 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 1 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L J 

0-100 ug/L j 

0-100 ug/L 1 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L J 

0-100 ug/L 

0-100 ug/L 1 

0-100 ug/L J 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 1 

0-100 ug/L J 

D —NA 1 

D — NA 

D — NA 

D — NA 

D — NA 

D —NA 1 

D —NA 1 

1 — 28 

D — NA 

SF — NA 

D —NA 

SF — NA 1 

1 — 20 1 
1 — 20 

SF — NA 

D — NA 

1 — 31 

D — NA 

D —NA 1 

D —NA 1 
D — NA 

1 — 28 

1 — 28 

D — NA 

D — NA 

D —NA J 

D — NA 

D — NA 

D — NA 

D — NA 

GW — 
NA 

1 - - 28 

1 — 28 

1 — 28 

1 — 28 

W — N A 

1 — 28 

1 — 28 

1 — 28 1 

1 — 28 j 

1 — 28 

1 — 28 

FIO 1 

F33 

F37 

F3 I 

F4 

F9 

F7 

P11 i 

P1 1 

F5 1 

Fl 

F5 

P7 

P6 1 
F6 

F1 1 
F6 i 

F \ 

F8 

F4 

F 

F33 

F22 

F 

F9 1 
F7-

F2 ! 

F10 i 

F8 1 

F7 

F 

F21 

F23 

F7 i 
F9 : 

P 

F15 

F32 

F3 

F12 

F26 

F27 

9 5 ( 6 ) u g / L ^ ^ j 

39 (6) u g / L ^ ^ j 

28 (6) ug/L | 

70 (3) ug/L 

90 (3) ug/L 

30(1) ug/L 

20 (2) ug/L 

10(1) ug/L , 

4.5 (35) ug/L j 

83 (5) ug/L 

1.5 (33) ug/L 

84 (5) ug/L 

20 (5) ug/L 

<10 (3) ug/L j 

42 (5) ug/L 

40 (30) ug/L j 

<6(1)ug/L ^ 

41 ug/L 

100 (2) ug/L 

35 (?) ug/L 
50 ug/L 

75 (3) ug/L 1 

44 (2) ug/L | 

17 (36) ug/L 

30(1) ug/L 1 

20 (2) ug/L 

2.6 (9) ug/L j 

30(1) ug/L 

100(1) ug/L 

10(1) ug/L 

12 ug/L 

41 (3) ug/L 

70 (3) ug/L 1 

32 (3) ug/L 

65 (2) ug/L 

1.6 (10) ug/L 

66 (3) ug/L ( 

100 (2) ug/L 

46(1) ug/L 1 

57 (3) ug/L | 

61 (3) ug/L j 

68 (3) ug/L | 

3 1 
11 

39 

12 

10 

0 J 

0 

80 1 
89 

1 

95.5 1 
1 

60 

>83 

7 

0 

>67 

18 

0 

20 

25 

4 

0 

18 j 

0 

33 1 
91.0 

25 

0 

88 

87 

36 

24 

24 

0 

87 

29 

0 

36 

0 ! 

0 

0 

1B-S-

1B-S-

1B-S-

35E-S- 1 

35E-S-

35E-S-

35E-S-

20B~ 

18B~ 

245B— 

1682B— 

245B— 

20B— 

20B— 

245B— 

35E-S-

31B— 

59E— 

35E-S- \ 

31B— 

59E— i 

87B— 

87B— i 

54E— 

35E-S-

35E-S-

1682B— 

255B-S- i 

255B-S- 1 

255B-S- i 

185A~$ 1 

87B— 

87B— 

87B— 

87B— 

38D— ; 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 
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[ChOx(CI) j 

|AS 1 

:|AL 1 

l|Sed ] 

|R0 

[ChPt i 

(Sed 

N 1 
[AS 1 

l|TF . 

|R0 1 

1 AS 1 
[Sed 

i AL+AS 

Sed 

AS 

[Sed 

|lAS 

PACT 

|API 

j Fii 

i|AirS 

ilAS 

jlChPtwChOx(CI)j 

[AS 

|SExt 

|GAC 

[GAC 

|RA 

|AS 

[GAC 

i|GAC 

IAS _ j 

iChPt 

j|GAC J 
l|AS j 

:|AS 

:{AS J 

:[As 1 
i|ChPt(B) 1 

i|DAF(B) 1 

| |CAC(B) J 

0-100 u g / ^ ^ 

0-ToO u g / l ^ ^ 1 

0-100 ug/L J 

0-100 ug/L 1 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L j 

> 100-1000 ug/L 

>100-1000 ug/L 

>100-1000 ug/L i 

>100-1000 ug/L 1 

>100-1000 ug/L j 

>100-1000 ug/L ) 

> 100-1000 ug/L 1 

> 100-1000 ug/L 1 

>100-1000 ug/L 1 

>100-1000 ug/L 

>100-1000 ug/L 

>100-1000 ug/L 

> 100-1000 ug/L 

> 100-1000 ug/L J 

>100-1000 ug/L 1 

> 100-1000 ug/L i 

>100-1000 ug/L 1 

>100-1000 ug/L j 

>100-1000 ug/L 1 

>100-1000 ug/L 

>100-1000 ug/L 

>100-1000 ug/L 

> 100-1000 ug/L J 

> 100-1000 ug/L 1 

> 100-1000 ug/L 1 

>100-1000 ug/L 1 

>100-1000 ug/L 1 

>100-1000 ug/L j 

>100-1000 ug/L J 

> 100-1000 ug/L 1 

>100-1000 ug/L 1 

> 100-1000 ug/L j 

>100-1000 ug/L 1 

>100-1000 ug/L 1 

> 100-1000 ug/L j 

1 — 28 1 

D — N A J 

D —NA ] 

D — N A 1 

1 - 28 

D — NA 

D —NA ! 

GW— i 
NA 

D — N A 1 

D — N A J 

1 - 4 7 1 

D —NA 

1 — 31 

1 — 31 

D —NA 1 

1 - 31 J 

D —NA 1 

D —NA 1 

1 — 31 J 

SF — NA 1 

SF — NA 1 

SF — NA 1 

1 — 28 1 

1 - 1 0 1 

1 — 28 ] 

1 — 28 1 

1 — 28 1 

1 — 28 ] 

1 — 28 1 

1 — 28 1 

1 — 28 J 

1 — 28 [ 

1 — 28 ! 

SF — NA 1 

SF — NA 1 

D — N A 1 

D —NA ) 

D —NA 1 
D — NAJ 

SF — NA 1 
SF — NA 1 
SF — NA 

•F34 1 

F16 1 

F2 I 

F l 1 

P9 1 

F 1 
F3 1 

P 

F4 1 

F17 1 

F5 1 

F6 j 

F8 1 

F8 1 

F6 1 

F2 i 

F2 1 

F2 i 

F l i 

F3 1 

F3 i 

F6 i 

F25 j 

P2 1 

F31 1 

F8 j 

FIO 1 

F4 1 

F4 1 

F5 1 

F5 1 

F14 j 

F13 1 

B 

B6 

F19 

F18 1 

F15 i 

F12 : 

B5 i 

B4 1 

B2 j 

63 (3) u g / L ^ B 1 
5 0 ( 1 ) u g / L j ^ _ J 

<10(1)ug/L J 

40 (30) ug/L ! 

<10 (2 )ug /L___J 

2.4 (107) ug/L | 

80 (3) ug/L 1 

< 3 0 u g / L 1 

180 (6) ug/L 1 

110 (6) ug/L 

40 ug/L 

120 (2) ug/L J 

140(1) ug/L ) 

30(1) ug/L 1 

160 (2) ug/L J 

190(1) ug/L 1 

150 (4) ug/L 1 

110 (4) ug/L 1 

32(1) ug/L 1 

700(1) ug/L 1 

810(1) ug/L I 

220 (5) ug/L j 

33 (3) ug/L | 

100 ug/L J 

1 74 (3) ug/L ] 

t 100 (3) ug/L 

610 (3) ug/L j 

280 (2) ug/L J 

190 (2) ug/L 1 

620 (3) ug/L j 

690 (3) ug/L J 

<12(3)ug/L 1 

150 (2) ug/L 1 

5(1) ug/L ] 

240 (2) ug/L 

20(1) ug/L 1 

80(1) ug/L i 

50(1) ug/L j 

40(1) ug/L J 

310(1) ug/L 1 

420 (2) ug/L | 

j 400(1) ug/L 1 

16 1 

0 1 

>67 J 

33 1 

>90.0 

93.1 

20 

>94.0 1 

J ' J 
15 1 

88 

25 

75 

78 

68 

0 

42 

27 1 

72 1 

0 1 
4 1 
0 1 
75 

90.0 1 

37 ] 

3 1 
0 

0 1 
13 

0 

0 

>89 1 

57 

97.4 

15 1 

93.3 

47 \ 
i 

76 

^L____J 
45 1 

60 1 
56 J 

87B— 

255B-S- 1 

255B-S- 1 

35E-S- 1 

20B— 

1830B— i 

35E-S- 1 

812E— 

1B-S-

1B-S-

250B— i 

35E-S- j 

31B— 

31B— 

35E-S- ; 

31B— 

35E-S- 1 

35E-S- i 

31B— 

245B— i 

245B— i 

245B— i 

87B— 

139E— j 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

91E— 

1927B— ; 

255B-S- 1 

255B-S- i 

255B-S- 1 

255B-S- i 

1927B— 1 

1927B— \ 

1927B— ! 
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|[AS J 
J GAC 1 
;; RA (B) + Fii ! 

i ChPtwPAC+Fil j 

1 ChPtwPAC+Fil i 

ChPtwPAC+Fil 1 

ChPhwPAC+Fil 

ChPtwPAC+Fil 

ChPtwPAC+Fil 

ChPtwPAC+Fil 1 
iL .. —,.—„ ... ,.,J 
AS 

Sed J 

GAC 

AL 

j AnFFwGAC 

ChPtwChOx(CI) 1 

IE 

J AnFFwGAC | 

I ChPt (BJ + Fii j 

i AnFF 1 

CAC 1 

Sed i 

AS 1 

AS 1 
|AL 1 

RO 1 
jChPt j 

[RO 

jRO 1 
1 GAC 

i f"'' i 
Fii J 

ChPt(B) 

jiCAC(B) j 

|ChPt+Fil(B) 1 

|ChPt(B) 

jiChPtwPAC+Fil [ 

j[ChPt(B) 

j|ChPt+Fil [ 

>1-10 mg^^B 1 
>1-10 m g / ^ ^ 1 

>1-10 mg/L ] 

>1-10 mg/L 1 

>1-10 mg/L 1 

>1-10 mg/L 

>1-10 mg/L 1 

>1-10 mg/L 1 

>1-10 mg/L 1 

>1-10 mg/L 1 

>1-10mg/L ] 

>1-10 mg/L 

> 1-10 mg/L 

>1-10 mg/L 

>1-10 mg/L 

>1-10 mg/L 

>1-10 mg/L 

>1-10 mg/L 

>1-10 mg/L 1 

>1-10 mg/L 1 

>1-10 mg/L 

>1-10 mg/L J 

> 1-10 mg/L 

>1-10 mg/L 1 

>1-10 mg/L 1 

>1-10 mg/L 1 

> 1-10 mg/L 

> 1-10 mg/L 

>1-10 mg/L 

>1-10 mg/L 

> 1-10 mg/L 

>1-10 mg/L 

>10-100 mg/L 

>10-100 mg/L | 

> 10-100 mg/L | 

>10-100 mg/L 

>10-100 mg/L 

>10-100 mg/L j 

I >10-100 mg/L | 

D —NA 1 

SF — NA 

1 — 28 1 

ML — NA) 

ML — NA) 

ML — NA 1 

RCRA— 1 
NA j 

RCRA — i 
NA 1 

RCRA— 1 
NA j 

RCRA — J 
NA 1 

1 — 99 ) 

1 — 49 

GW — 
NA 

GW — 
NA 

HL — NA 

1 — 10 1 

1 — 10 

HL — NA 1 

1—28 J 

1 — 10 1 

1 — 31 i 
i 

D —NA 1 

D —NA 1 

D —NA 1 
1 — 31 

D —NA 

SF — NA 1 

D —NA ] 

D —NA 

SF — N A ! 

SF — NA 1 

1 SF —NA| 
GW — 1 

NA j 

1—49 1 

1 — 10 j 

1 SF —NA| 

HL — N A | 

M L — J ^ 
1 1 — 49 1 

F60 i 

F2 1 
F20 i 

P6 

P5 

BI 1 

P4 

P3 

P2 

PI 

B 

Fl 

F2 

F2 

PI 

P2 1 

P2 

P2 

F19 

B 

F7 j 

F5 ^ 

F5 

F3 

F7 

P3 

F6 

P4 

P2 

F8 

F8 

F2 

B 

BI 

B2 

B 

P7 

B2 

F 

100(6)mg^B 1 
1,500 ( 1 ) m ^ r J 

740(1) mg/L | 

270(1) mg/L I 

270(1) mg/L | 

20(1) mg/L 

220(1) mg/L | 

230(1) mg/L | 

<100(1)mg/L 1 

<100(1)mg/L 

690 (4) mg/L 

80 mg/L 

3500(1) mg/L 

6800 (3) mg/L 

1,700 mg/L | 

1000 mg/L 

6200 mg/L 

600 mg/L | 

3400(1) mg/L ) 

1,400 (5) mg/L | 

1,400(1) mg/L 

2,000 (2) mg/L 

220 (2) mg/L | 

5,000(1) mg/L j 

1 670(1) mg/L 

690 (7) mg/L 

45 (5) mg/L 

1,800 (8) mg/L 

140 (4) mg/L 

1,900 (5) mg/L 

2,300 (5) mg/L 

4,700(1) mg/L 

<50 mg/L 

1,600(1) mg/L 

1 7,400(1) mg/L 

1 <100(1)mg/L j 

1 4200(1) mg/L 

200(1) mg/L 

1 100 mg/L j 

91.7 1 

40 1 
78 

89.6 

94.5 

99.64 

88 1 

87 

>94.7 1 

>95.4 

76 1 
96.8 

10 

12 

15 

84 

3 

80 

23 

52 

0 1 
46 

89 

18 

52 

85 

1 99.17 

1 s° ! 
1 S6 i 

0 

2 

2 

>99.81 

92.4 

85 

1 >99.89 I 

1 95.1 
1 99.66 
j 99.50 

1B-S-

245B— ! 

87B— 

265D— i 

265D— i 

265D— 1 

265D— 

265D— 

265D— 

265D— 

268A-S- \ 

638B— 

87B— 

87B— 

154B— i 

139E— j 

139E— 1 

154B— 1 

87B— 

45E— 1 

31B— 

35E-S- i 

35E-S- j 

31B— 

31B— 

18B— 

245B— i 

18B— 

18B— 

245B— 1 

245B— i 

1 245B— 1 

1313E— 

638B— 1 

[ 66B— 

1 182A— 1 

265D.~ i 

I 258D— 1 
1 194E— 1 
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||ChPt(B) lj > 1 0 - 1 0 0 r 1 ^ ^ )| ML —NA|i B1 || 54000 ( 1 ) f l V | 26 | 258D— j 

ijchPt+Fil (B) . II >10-100mg/L j | 1 — 10 || B | 100(1) mg/L || 99.67 || 176E— | 

||AnFF 1 >10-100mg/L || S — NA | PI || 1,900(1) mg/L | 91.1 [ 149B-S- i 

Sed 1 >10-100mg/L j | D — NA || F3 j 6,100(1) mg/L | 90.0 1 31B— 

IChPt II >100-1000mg/L | SF — NA | F2 | 4.8(1) mg/L 97.6 | 245B— j 

j|ChPt+Fil (B) II >100-1000mg/L | 1 —10 || BI jj 97(1) mg/L |j 39 |j 66B— 

jjchPt lj >100-1000mg/L j SF — NA jj F8 lj 2.4 (5) mg/L |j 99.11 |j 245B— | 

Go back to TOP 

Solid Technology Data for MANGANESE 

1 Matrix 
i 

SED 

SED 1 

SLUDGE ! 

SLUDGE j 

[SLUDGE 1 

[SLUDGE 1 

[SLUDGE 1 

[SLUDGE I 

SLUDGE 1 

[SLUDGEJ 

JSLUDGE 1 

SLUDGE 1 

[SLUDGE 

jsLUDGE 1 

SLUDGE! 

SLUDGE 1 

SLUDGE 1 

Technology 

SE 

SE 

SE 

SE. 1 

SE 

SE 

Sol 

Sol 

Sol 

Sol 

Sol 

Sol 

Sol 

Sol 

Sol 
\ 

Sol 

Sol 

Concentration 
Before 

240 mg/kg | 

240 mg/kg | 

20 mg/L 

24 mg/L 

2.4 mg/L 

5.9 mg/L 

4.2 mg/L 

4.2 mg/L 

570 ug/L 

530 ug/L 

1.9 mg/L 

1.9 mg/L 

570 ug/L 

530 ug/L 

530 ug/L 

1.9 mg/L 

570 ug/L 

Concentration 
After 

220 (1) 
mg/kg 

210(1) 
mg/kg 

500(1) ug/L 

3.6(1) mg/L 

1.3(1) mg/L 

3.1 (1)mg/L 

350(1) ug/L 

3.1 (1)mg/L 

48 (3) ug/L 

260 (3) ug/L 

>1 (3) ug/L 

<2(3)ug/L 

330 (3) ug/L 

170 (3) ug/L 

<8(3)ug/L 

<2 (3) ug/L 

260 (3) ug/L 

% 
improvement 

8 

12 

97.5 

85 

46 .| 
! 

47 1 

91.7 1 

26 j 

91.6 j 

51 1 
1 

>99.947 

>99.89 1 

42 ^ . ] 

68 1 

>98.5 1 

>99.89 1 

54 

Scale :; 

B1(B) 

B2(B) 

B1(B) 

B5(B) 

B4(B) 

B6(B) 

B1(B) 

B2(B) 

B8(B) 

B11(B) 

B2(B) 

B4(B) 

B10(B) 

B13(B) 

B12(B) 

B3(B) 

B9(B) 

Reference 

1976D$ 1 

1976D$ 

1922E$ i 

1922E$ 1 

1922E$ 1 

1922E$ 1 

1925E$ 1 
1 

1925E$ 1 

266B- 1 

266B- 1 

266B- 1 

266B- 1 
i t 
'•: { 

266B- 1 

266B- 1 

266B- 1 

266B- 1 

266B-

Analytical 
Method 

TCA i 

TCA 1 

TCA 1 

TCA 1 

TCA 

TCA 

TCLP 

TCLP 1 

TCLP 1 

TCLP 1 

TCLP 
...J 

TCLP ! 
j 

TCLP 1 

TCLP j 

TCLP i 

TCLP 

TCLP : 

Operation 
Pararnet^ 

TEA, 3 s 

TEA, 3 s 

10% MD 

10% DE 

10% DE 

10% DE 

Fly ash/ 

Cement 

Port. Ce 

Port. Ce 

Port. Ce 

Kiln Dus 

Kiln Dus 

Kiln Dus 

Lime/Fly 

Lime/Fly 

Lime/Fly 
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ll ' 1 
[SLUDGE 1 

[SLUDGE 1 

JSLUDGEJ 

SLUDGE 
I f ™™™l 

[(SLUDGEJ 

SLUDGE 

SLUDGE 

jsLUDGE 1 

1 SOIL 

1 SOIL 
1. ........ .1 

il SOIL 
iL , .J 
1 SOIL 1 

1 SOIL 

1 SOIL 
j l . . . . . — - i 

1 SOIL 

1 SOIL 

Sol 1 

^ 1 1 
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Exhibit 2: Red River Canyon Post - Mine Topography 
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MOL YCORP, INC. 
SUPERFUND SITE 

Informational Bulletin 
Winter 2003 

On November 12,2002, the U.S. Environmental Protection Agency (EPA) helQ a Community Meeting in 
Questa, New Mexico, regarding the Molycorp, Inc., Superfund Site. At the meeting, EPA informed the 
community that a Fact Sheet would be prepared which addresses the questions asked at the meeting so 
that people who were unable to attend would still be as informed as possible. The following are the 
questions asked at the meeting and the EPA's responses: 

1. Is EPA going to include the Rio Grande in 
its sampling plan? If not, why? 

The EPA does not currently plan to include the 
Rio Grande in its sampling program. Sampling 
will be performed on portions of the Red River 
downstream of the Tailings Facility almost as far 
as the State Fish Hatchery. However, if 
contamination is present there, the EPA would 
then test further downstream. The EPA will 
expand its investigation as necessary to determine 
the full extent of contamination. This could 
possibly be as far downstream as the Rio Grande. 

2. Will EPA perform any human health 
assessment? 

The EPA will be performing a human health risk 
assessment for the Molycorp Site (hereinafter the 
"Site") as part of the Superfund Remedial 
Investigation/Feasibility Study (RifFS) process. 
The human health risk assessment will be a 
scientific estimate of the chances that someone will 
be harmed from exposure to hazardous substances 
at the Site. The EPA will use the environmental 
data collected during the RifFS to complete the 
risk assessment. Based on the findings, EPA will 
determine if areas at the Molycorp Site need to be 

cleaned up to prevent further exposure to those 
hazardous substances. 

The Agency for Toxic Substances and Disease 
Registry (ATSDR) has performed a Public Health 
Assessment (PHA) for the Molycorp Site. In 
conducting the PHA, the ATSDR reviewed 
existing environmental data for the Molycorp 
Site. The PHA report was released for public 
comment on November .13, 2002. The PHA was 
performed to determine if there has been 
exposure to contamination and the possible health 
effects from the exposure. A copy of the PHA 
can be reviewed at the Village of Questa 
Buildings, 2500 Old State Road 3, Questa, New 
Mexico; at the New Mexico Environment 
Department, 1190 St. Francis Drive, Santa Fe, 
New Mexico; and at the EPA Region 6 office, 
1445 Ross Avenue, Suite 1200, Dallas, Texas. A 
copy may also be obtained by contacting the 
ATSDR representatives, Lovyst L. Luker or Shan 
Ching Tsai, at (888) 422-8737. 

·The EPA will work closely with the ATSDR 
during the RifFS to ensure that all relevant 
environmental data collected as part of our 
investigation are provided to the ATSDR for 
inclusion into the PHA document. As new 
environmental data become available, the 



ATSDR's i>HA may be modified to reflect the 
new information . 

.. ..... 
' . ' . 

. . . \ ·.,., 

3. What is ihe EPA testing for during' the 
Rl/FS? How will the EPA verify what has 
been 'tested? , , · ' 

The' EPA is collecting soil, sediment, surface 
water and ground water samples from the Site and 
analyzing them for hazardous substances, 
including heavy:metals, volatile organic ·,. 
compounds, semi-volatile organic compounds, . 
polychlorinated bi=-phenyls {P.CBs), pesticides, 
dioxins, and explosives. ·The EPA is also ·. 
collecting biota data (fish, mammals, aquatic and 
terrestrial plants, macro invertebrates) and 
analyzing them for. some.of the same substances. · 
At this time, based on historic site,: data; the .... 
hazardous substances of concern at the site are 
heavy metals'(for. example .. ,; aluminum, · .·. ·. , . 
molybdenum and copper).:. . · i;. 

The EPA uses quality assurance/quality •control 
(QNQC) requirements during the collection of 
environmental data to ensure those data will be of 
the type; ·quality and quantity needed to support, 
legally-defensible decision making-. .These· 
QAIQC'requirements· are· defined in the Quality · 
Assurance Project.Plan (QAPP). prepared for this 
site (Volume 3 of the RifFS Work Plan). 

4. 

I ,·, 

What were the pH levels of'the'seeps 
above Seep 13? · . 
'·: 1,', 

The last pH level measurement EPAtook at Seep 
13 was during EPA's August 2002· field survey. 
The pH level was- slightly less than 4~0. ·That was 
the lowest level recorded· during the survey. The 
pH levels of the other seeps upstream of Seep 13 
were generally higher, in the 6.0 to 7.0 range. 
Please note that on a scale,from 0 to 14.0, a pH 
level of approximately 7.0 is·considered neutral. 

' ·': 

'· . 

·I. 
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The lower the pH of the water, the more acidic it 
. \viii be. · · 

5. What is the difference between a TAG 
·and a CAG? 

. . . 

. ATAG is'a Technical Assistance Grant. It is a 
$50,000 grant awarded to a ·non-profit, 
incorporated community group for the purpose of 
hiring a technical advisor who will help the 
community interpret and understand technical·. 
components ofthe Site activities. The EPA 
advertised the grant availability in The Taos 
News on June 15, 2000 and in an EPA Fact S~eet.. 
distributed on June 22, 2000. _The Rio Colorado .. 
Reclamation Committee applied for the grant, 
which it received' on· october 1, 2002. A CAG is 
a Community Advisory Group. It is a group that 
must be initiated by the community. A CAG is 
made up of representatives of diverse community 
interests _and it provides a public forum for 
community members to present and-discuss their·. 
needs and concerris abou~ the decision-making . . 
process. CAGs are by the community and for the. 
community. The.EPA offers training for CAGs · 
but does not participate-in them (if asked, EPA 
staff. will try to attend CAG meetings whenever.,. 
possible), nor does the EPAprovide funding for · 
CAGs; : , 

6. How can we become a memberofthe 
TAG group? 

Contact the TAG group for information on how 
to participate in the TAG·grolip. There are no .. 
membership dues and membership is· open to · · 
everyone. Contact: . · · · · · 

: · Rio Colorado ReClamation Committee 
. P.O. Box 637 
Questa; NM 87556 ' 
•719-672-0401 

) • 1 
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7. What causes the chemical reaction that 
results in the acidic leaching? 

Acidic leaching or drainage (often referred to as 
Acid Rock Drainage or ARD) is caused primarily 
by the weathering of sulfide minerals such as 
pyrite, an iron sulfide. The sulfide minerals 
undergo a chemical reaction, called oxidation, 
when they come into contact with air and water. 
The oxidation process results in the release of 
sulfate and sulfuric acid, thereby forming acid­
sulfate soils and developing acidity in the water. 
The acidic water then leaches or dissolves metals 

. such as iron, copper and aluminum when it comes 
into contact with the rocks. This often results in 
an orange or red "rust" color to the soils and 
water. If ARD is left uncontrolled, the resulting 
acidic metal-laden water may drain into and 
contaminate streams and stream sediments or 
migrate into the underlying ground water. These 
weathering processes occur naturally. However, 
mining and mining-related activities have the 
overall effect of dramatically increasing the rates 
of oxidation by providing greater accessibility of 
air and water through mine workings, waste rock 
and tailings. 

~. What about EPA's investigation at the 
mine site? Will monitoring wells be used 
in Blind Gulch? Is the EPA testing there, 
or in Capulin Canyon, or at the lube shop 
or the pit shop? What has the EPA found 
in those areas? 

The EPA is testing the ground water from 
monitoring well MW-41A in Blind Gulch and 
from monitoring wells MMW -2, MMW -3, 
MMW-28A, and MMW-28B in Capulin Canyon. 
Additionally, one or two new wells, MMW-45A 
and 45B will be installed along the Red River, 
downstream of the mouth of Capulin Canyon. 
Further, soils in several areas at the mine site, 
including the Blind Gulch and .Capulin Canyon 

3 

waste rock piles, and near several man-made 
structures and historic storage or disposal areas 
will be tested. The historic storage and disposal 
areas being tested include the salvage equipment 
storage area (known as the "Bone Yard"), the , 
underground debris stockpile, the· historic Spring 
Gulch landfill and Goathill landfill, the 
explosives storage area, the former drum storage 
area, and the former truck shop. It is the EPA's 
understanding that the former truck shop is where 
the lube shop used to be located and is also 
referred to as the pit shop. 

The sampling locations for these and all other 
areas are shown on figures contained in the Field 
Sampling Plary (Volume 4 of the RifFS Work 
Plan) for the Site. The Field Sampling Plan is 
available for review at the community 
information repository, which is located at the 
Village of Questa Buildings, 2500 Old State 
Road 3, Questa, New Mexico. The EPA will 
have the analytical results from these tests in the 
spring 2004 and plans to provide a summary of 
its findings to the community at that time. 

The EPA is interested in any additional 
information which you may have regarding 
Molycorp's past disposal operations at the mine 
site (or any other areas) and encourages you to 
contact us directly at the numbers provided at the 
end of this Fact Sheet. 

9. Is there a sense of urgency or concern 
about cleanir:g up the Site? 

The EPA is concerned about threats to human 
heSJ,lth and the environment at Superfund sites. 
At this time the EPA is not aware of any 
immediate life-threatening condition at the 
Molycorp site. If EPA becomes aware of such a 
condition, we would promptly respond. This 
type of a response is referred to as a "removal 
action." A removal action is a short-term 



response intended to stabilize or clean up an 
incident or immediate threat to public health. For 
example, it may include constructing a fence or 
posting warning signs to restrict access to people 
or animals. It may also provide alternate water 
supplies to local residents when drinking water 
has become contaminated. Removals generally do 
not deal with area-widecontamination, such as 
ground-water contamination, which requires a 
long-term cleanup. A long-term cleanup action is 
usually undertaken by the Superfund Remedial. 
Program to stop or substantially reduce actual or 
potential releases of contaminants that are serious, 
but not immediately life threatening. 

The EPA is currently conducting the RIIFS as the 
first phase of the Superfund remedial response. It 
typically takes more than two years to complete an 
RIIFS. Because the Site is a very massive and 
complex site, the EPA anticipates that the RIIFS 
will take approximately four to five years to 
finish. The scoping (planning) and data-collection 
stages alone will take more than two years to 
complete. For example, the EPA plans to collect 
samples seasonally (fall 2002, spring 2003, and 
summer 2003 storm events) to assess the 
variations in water chemistry associated with 
varying levels of surface-water flow of the Red 
River. EPA will also evaluate site data on an 
annual basis, and plans to collect samples in the 
fall of 2003 for comparison to the fall 2002 
samples. Water samples collected from the Red 
River in an extremely dry year, with drought 
conditions (like 2002) may have significantly 
different chemistry when compared to samples 
collected in a wet year. 

10. Is there a moratorium on the amount of 
time the investigations will take? 

Under the Superfund laws, there is no time 
limitation associated with the RIIFS. Please see 
the EPA's response to Question No.9, above, 
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regarding anticipated time frames for completion 
of the RIIFS at the Site. 

11. When will the sample results be ready 
and when will EPA hold its next 
community meeting? 

The analytical results from samples collected in 
the fall of 2002 will be ready in the spring of 
2003. The EPA plans to hold a meeting at that 
time to discuss the results and the status of the 
investigation with the community. 

12. Who is collecting the samples? 

Under the EPA's Administrative Order on 
Consent (AOC) for the RIIFS, Molycorp is 
required to collect the data for the EPA. 
Molycorp and its contractors have been in the 
field this Fall collecting the environmental 
samples. Representatives for EPA have also 
been in the field overseeing the sampling 
program and collecting additional samples which 
we refer to as "split samples." The EPA is 
conducting the field oversight to ensure that 
Molycorp performs all of the sampling 
requirements defined in the work plans and 
sampling plans approved by EPA. The EPA 
collects the split samples and sends them to an 
independent laboratory for analysis as a way to 
verify the accuracy of the analytical results 
reported by the laboratories used by Molycorp. 
A split sample is actually one sample that is split 
into two parts, one for Molycorp to send to its 
contracted laboratory, and the other for the 
EPA's independent analysis. The EPA typically 
collects a number of split samples which 
represent anywhere from 5-20 percent of the total 
samples collected by Molycorp. The EPA also 
reviews the qualifications of all contractors and 
laboratories selected by Molycorp to ensure that 
they are qualified to do the work. The EPA may 
perform independent audits or inspections of the 



laboratories to ensure that they meet all of the 
EPA's QNQC requirements, which are defined in 
the Site Quality Assurance Project Plan (Volume 
3 of the RifFS Work Plan). The EPA may also, at 
any time, disapprove of any contractor or 
laboratory used by Molycorp if the EPA deems it 
to be unacceptable for performing the work~ 

13. Is the EPA willing to use the community's 
documentation of environmental impacts, 
such as evidence of dust from tailings 
blowing off the tailings ponds? Why is the 
EPA depending on Molycorp for its 
information? 

While the EPA is willing to gather and evaluate 
other information documented by the community, 
especially wh¢n assessing its data needs, the EPA 
is required by the Superfund laws and regulations 
to collect the right type, quality and quantity of 
data for use in selecting the appropriate cleanup 
metho~. Also, the data must be of sufficient 
quality to support EPA's defense of those 
decisions in a court of law. 

In addition, although Molycorp is collecting the 
field data, it is still the EPA's investigation, not 
Molycorp's, and the EPA determines what 
information is needed to complete the 
investigation. In preparing the work plans and 
sampling plans, the EPA has directed Molycorp 
whe.re and how to sample, and what chemical 
analyses to perform for each of those samples. 
The EPA has also established the quantity of 
samples and the frequency of the sampling events 
it needs to complete the investigation. 
Furthennore, if at any time during the RifFS the 
EPA believes additional data are needed, it will 
direct Molycorp to collect those data. Finally, in 
the event that Molycorp doe~ not meet the 
requirements for data collection or any other work 
defined in the AOC, the EPA has the _right to seek 
stipulated penalties from Molycorp. The EPA 
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also retains the right to collect its own samples, 
complete the RifFS (or any portion thereof) and 
seek reimbursement from Molycorp for EPA's 
costs. 

. . 

14. How can the EPA be sur~ that it is 
contaCted by those in the community who 
know where spills happened? 

The EPA has already begun to contact members 
of the community regarding spills and other 
information about the Site. On November 12 and 
13, 2002, representatives from the EPA 
conducted door-to door community interviews in 
the Village of Questa and will continue to follow 
up with subsequent interviews. The EPA will 
provide contact information in each community 
mailing, and it encourages people who want to 
share any information regarding the Molycorp 
Site to-call m-; or write to us. Your name can be 
kept confidential with regard to any information 
that you may share. Your input is essential to the 
EPA being able to have as complete a history of 
Site.activities as soon as possible. 

15. What was Molycorp's Hazard Ranking 
System (HRS) score? 

The HRS score for the Molycorp Site is 50. Sites 
are scored for a total of 0 to 100 points. To be 
placed on the NPL, a site must have an HRS 
score of at least 28.50. The EPA originally 
selected 28.50 as the cutoff HRS score because it 
produced an NPL list of at least 400 sites, ~he 
minimum set by the law that established 
Superfund. To be consistent, the EPA continues 
to add sites with scores of 28.50 or above. 

The scoring is based on three factors: (1) 
whether the site has released (or may release) 
contamination into the environment; (2) the 
concentrations, toxicity, and quantity of waste on 



site; and (3) the people or sensitive environments 
affected by any release of hazardous waste. 

16. Why would a Potentially Responsible 
Party (PRP) not want a site to be listed on 
the National Priorities List (NPL) of 
Superfund sites? 

The EPA has no comment on why companies do 
not want sites listed on the NPL. 

17. How do the EPA's Rl/FS and remedy 
selection processes relate to Molycorp's 
ongoing work for surface-water 
protection, reclamation, and closure under 
other state and federal laws and 
regulations? 

The EPA Superfund Program recognizes that 
Molycorp is currently conducting activities at the 
Site that are subject to other laws, including the 
New Mexico Mining Act and the New Mexico 
Water Quality Act. Therefore, and as stated in the 
AOC, the EPA intends, to the extent practicable 
and consistent with the Superfund law and 
regulations defined in the National Contingency 
Plan (NCP), to work with the New Mexico 
Environment Department (NMED), the Mining 
and Minerals Division (MMD) of the New 
Mexico Energy, Minerals and Natural Resources 
Department, as well as the State of New Mexico 
and Federal Natural Resource Trustees to 
coordinate activities in connection with the Site 
and avoid any duplication of efforts. 

Under those other laws, regulations, and 
associated permits, Molycorp is conducting 
certain investigations and studies within specific 
schedules. Those investigations and studies, or 
portions thereof, may become part of the RifFS 
work required under the AOC. An example of an 
investigation being conducted by Molycorp as a 
requirement of NMED's ground-water discharge 
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permit (Permit No. 933) is the study of historic 
tailings spills. That study is being incorporated 
into the RifFS and is currently under review by 
the EPA to ensure that it meets all the 
requirements of the AOC. An example of an · 
ongoing study is the vegetation study (test plots) 
for the waste rock piles at the mine site. This 
study, which is referred to as a treatability study, 
may provide the EPA important information in 
its evaluation of revegetation as a candidate 
technology during the development and 
screening of cleanup alternatives for the Site. 
The process for identifying candidate 
technologies and developing cleanup alternatives 
. . 
Is ongomg. 

In the event that the technologies being studied 
by Molycorp under those other laws, regulations 
and permits are selected by the EPA as cleanup 
alternatives during the RifFS, the performance or 
test data generated from those related treatability 
studies will be further evaluated by the EPA for 
meeting the NCP regulations and the EPA's 
RifFS guidance. 

Molycorp may also conduct abatement or 
remedial actions under the terms of its other 
permits. At Molycorp's written request, the EPA 
Superfund Program will review the proposed 
action, and coordinate its efforts with the State of 
New Mexico or Federal authorities directing the 
work. For example, the NMED recently directed 
Molycorp to remove spilled tailings found at one 
of its tailings staging areas (known as the Upper 
Dump Sump). Molycorp sought and received 
EPA's concurrence to remove the tailings prior to 
starting the work. Another example is the new 
storm water and seepage interception system 
which Molycorp is currently installing at the 
mine site to address NMED's permit 
requirements and the EPA's National Pollutant 
Discharge Elimination System (NPDES) permit. 
If the Superfund investigation shows that storm-

.. 



water runoff or seepage has impacted; or 
continues to impac;t, surface water, the EPA 
Superfund Program will assess whetherthat 
system meets the Superfund criteria as a feasible 
cleanup alternative. 

18. Do Molycorp mining tunnels go under the 
highway and under the Red River? 

Based on the site information provided to the 
EPA, it is our understanding that the mining 
tunnels do not go under the highway or the Red 
River. 

19. Is the village of Questa's municipal 
drznking water supply contaminatf!d? And 
if so, what is .the contamination and how 
does it get into the water supply? 

It is our understanding that biological agents were 
detected in the Questa drinking water supply a ·few 
years ago. The municipal water supply wells 
(Well Nos. 1 and 2) were sampled by the Public 
Works,Department onDecember12, 2000~, to 
determine the susceptibility of the water supply to 
surface water intrusion. The samples were tested 
using the EPA's "Consensus Method for 
Determining Groundwaters Under the Direct 
Influence of Surface,Water Using Microscopic 
Particulate Analysis~r; (MPA). The samples were 
also tested for the parasites, giardia and 
cyptosporidum. The ingestion of these parasites 

. ·may cause diarrhea.· The ingestion of 
Cyptosporidum can also cause cryptosporidiosis, 
an abdominal infection. 

The analytical results showed the presence of 
diatoms and algae in the water, suggesting that the · 
ground water is under the direct influence of 
surface w~ter. However, giardia and 
cyptosporidum were not found in the samples. 
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The Village ofQuestaperiodically monitors the 
quality of its municipal water supply from homes 
or bus~nesses in its distribution area. In its 2001 . 
Water. Quality Report, it stated that total coliform 
bacteria was elevated in the water supply in early 
2000. It also stated that subsequent monthly 
sampling for total coliform during that year was 
negative .. 

The EPA does not know how these 
microorganisms entered into the water supply. It 
may have been inadequate well head protection 
or some type of structural deficiency in the 

· construction of the two municipal water wells. 
Wellhead protection is a process where the land 
areas that contribute water to the two municipal 
water wells through surface-water runoff and . 
infiltration are delineated for protection from 
sources of contamination. Those sources may 
include septic systems, agricultural runoff, 

. fertilizers, and underground fuel storage tanks, It 
is our understanding that. the Village of Questa 
has hired.Gannet Fleming West,·an engineering 
firm, to evaluate the nature and extent of this 
problem. 
At this time, the EPA is not aware of any adverse 
impacts to the Questa municipal water supply by 
Site-related contaminants (heavy metals) and the · 
EPA does not plan to test residet;tt's drinking 
water at the tap. It is the responsibility of the 

· Village of Questa, in acc6rdance with State and 
Fede~al drinking ~ater regulations, to monitor 
the quality of the drinking water it provides to the 
Questa community. The NMED Drinking Water 
Bureau also provides support and assistance to· 
the Village ofQ4esta in the operation, 
maintenance and monitoring of its drinking water 
program. However, the EPA has discussed the 

·water quality concerns of the community' with the 
Village of Questa and the NMED Drinking 
Water Bureau. It is the.EPA's understanding that 
the Village of Questa is considering the . 
collechon of additional water samples for 



analysis. The EPA is also gathering available 
water chemistry data for review: If information is 
provided to the EPA that shows the water supply 
to be adversely impacted, the EPA's Superfund 
Program will work with the Village of Questa, the 
NMED Drinking Water Bureau, and other 
appropriate State and Federal regulatory 
authorities, to address this issue. 

20. Are the Village of Questa's water lines 
going under tailings piles? 

Currently, the EPA does not have a map of the 
municipal drinking water distribution system for 
the Village of Questa that includes the location of 
the underground water lines. Therefore, the EPA 
does not know whether any of those lines traverse 
through soils where tailings'spills may have 
occurred. The EPA has recently asked the Village 
of Questa for such a map. Also, the EPA, in 
working with NMED, will be conducting an 
investigation of the historic tailings spills at the 
Site to determine where tailings deposits are 
located and whether those spills impact the 
underlying soils and ground water. 

21. Will our property values dec.rease if 
Molycorp becomes a Superfund Site? 

Property values can be affected by a number of 
environmental factors: perceived health risks; 
impacts on safe drinking water; air pollution; 

/ 

odor; construction activity; and noise. Factors 
that may reduce the impact on property values 
include distance from the Site and the presence of 
a geographic buffer, such as a hill, railroad, river, 
forest, or divided highway. We suggest that you 
consult a professional in your community who can 
give you more accurate and current advise 
regarding you property situation. Real estate 
agents, banks and other lenders, appraisers, and 
public and private assessors should be able to give 
you information regarding your property value. 
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Local government agencies - such as your taxing 
authorityor planning commission - may also be 
able to give you helpful information on property 
values. Please refer to an EPA publication titled 
"Superfund Today: Focus on Property Values" 
that is available at the Site Information 

·• 

Repository for more information and answers to 
frequently asked questions about property values. " 

22. Will the clean-up process raise more 
pollutants, either in the air or into the 
ground or through the water? 

When a cleanup is performed, the EPA takes 
precautions to ensure that the workers and the 
community are protected. First, a health and 
safety plan is prepared prior to the start of the 
work. This plan defines the level of protection 
the remedial workers must have to perform the 
work, such as the type of protective clothing and 
respiratory equipment to be used. It also includes 
an air monitoring plan for monitoring airborne 
particulates and vapors in the work zone and 
along the perimeter of the site. The perimeter air 
monitoring is performed to ensure that the · 
particulates and vapors are not released into the 
community during any earth moving work. If 
particulates or vapors are detected at the 
perimeter of the site, work would be shut down 
until vapor-suppressant measures could be 
implemented. 

The EPA also takes measures to ensure that 
contamination is not spread to clean areas during 
the work. Plastic sheeting may be placed on the 
ground where contaminated soil may be 
stockpiled prior to transport. Also, truck beds · 
may be lined with plastic for containment during 
transport. Further, all workers and equipment 
exiting the work zone would go through some 
type of decontamination process to prevent the 
further spreading of contaminants. The 
equipment would be thoroughly cleaned and the 



protective clothing used by the workers would be 
properly discarded. 

23. Is the Alta Vista Elementary school on it's 
own well? 

No. The school is connected to the Village of 
Questa's municipal water distribution system. 

FOR MORE INFORMATION 

If you have questions about the activities at 
Molycorp site, please contact: 

Mark Purcell 
Remedial Project Manager 
U.S. EPA Region 6 (6SF-LP) 
1445 Ross Avenue 
Dallas, TX 75202-2733 
(214) 665-6707 or 1 800 533-3508 

Beverly Negri 
· Community Relations Coordinator 

U.S. EPA Region 6 (6SF-PO) 
1445 Ross Avenue 
Dallas, TX 75202-2733 
(214) 665-8157 or 1 800 533-3508 

Mike Reed 
New Mexico Environmental Department 
1190 St. Francis Drive 
Santa Fe, New Mexico 87502-6110 
(505) 827-2340 

Inquiries from the news media should be directed 
to Mr. Dave Bary, EPA Press Officer at (214) 
665-2208. 

Information about the site is available at the 
following location: 
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Village of Questa 
2500 Old State Road 3 
P.O. Box 260 . 
Questa, New Mexico 87556 
(505) 586-0694 

Information can also be accessed via the U.S. 
EPA Internet Homepage at: 
U.S. EPA Headquarters: http://www.epa.gov 
U.S. EPA Region 6: http://www.epa.gov/earthlr6. 
U.S. EPA region 6 Superfund Division: 
http://epa.gov/earth 1 r6/6sf/6sf.htm 

If you would like to have your name and address 
added to the site mailing list please call 1 '"800-
533-3508 (toll-free). 

http://www.epa.gov
http://www.epa.gov/earthlr6
http://epa.gov/earthlr6/6sf/6sfhtm


&EPA 

upgnng {tn.IopUUilOJUI 
gl!S. 

punJJgdns ·Jul 'dJOJA{OW 

U. S. Environmental Protection Agency 
Region 6 (6SF-P) 
1445 Ross Avenue 
Dallas, Texas 75202 

First-Class Mail 
Postage and Fees Paid 
EPA Permit No. G-35 



' " 

,,· • 

---- ......... - - -~·"'--

,,., 

SCALE IN FEET 

0 500 1000 2000 
' """ SNI .... 1[0 LAN~ 
SN,ff~ rE. NEW WDICO 

"~ 

LEGEND 
OLD PUMP STA. 6935 806{) 

DECLINE TO 6979 EL£V. 8160 

712D ""'' 8260 

7180 - GRIZZLEY 8360 

'"" 
8460 

7310 DRAW LEVEL 8560 

7350 UNDERCUT LEVEL 8660 

7760 8760 

7860 8860 

796{) 

MOL YCORP, INC. 
DTVISION 

MINE SITE 
WITH UNDERGROUND WORKS 

~o:::--~ 



Molycorp, Inc. 
A Unocal Company 
Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

MOLYCORP 

Certified Mail - Return Receipt Requested 

September 15, 1998 

Mr. Scott Wilson 
NPDES Permits Branch (6WQ-P) 
U.S. Environmental Protection Agency 
Region 6 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Re: Molycorp, Inc. Renewal Application for NPDES Perniit No. 
NM0022306; Comments on Report by Mr. David Abshire 

Dear Mr. Wilson: 

. - / 

Molycorp, Inc. ("Molycorp") and its consultants have completed their 
review of Mr. David Abshire's report prepared for the NPDES Permits 
Branch: "Report on Hydroiogical Connection Associated with Molycorp 
Mining Activity, Questa, NM" by David Abshire, Geologist, USEPA, Region 
6 (Feblruary 13, 1998) (hereinafter, "Abshire Report"). Mr. Abshire has 
done ah'adinirable job under difficult circumstances of reviewing a large 
amount of data from technical reports in a very short time. He could 
speijd only a portion of one day at the mine site, where he was 
accompanied by; mine personnel and several persons representing the 
New Mexico Environment Department. 

The report is intended to be a scientific analysis, but at one point it 
repeats the legal views of unknown persons. In the Executive Summary of 
the report, Mr. Abshire wrote that "A documented ground water 
hydroiogical connection between a source and surface water discharge 
may be viewed as a conduit; or a discernible, confined, and discrete 
conveyance." (Abshire Report at iii, emphasis added) When we asked Mr. 
Abshire about that statement, he told us that he carefully chose the 
words "may be viewed," and told us that those views were not his, but 
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had been urged upon him by others - apparently persons outside the 
Agency. We disagree with these views. 

We have prepared the following comments on the Abshire Report. We 
have separated our comments into two categories: (1) substantive issues 
and (2) correcting specific errors. 

Substantive Issues 

The impact of underground mine de-watering on surface water and 
ground water flows at the mine site has been largely omitted from the 
Abshire Report. De-watering of the underground mine has created a 
substential cone of depression, with its southem capture zone extending 
close to the Red River. Molycorp has submitted to EPA supporting 
documentation and ground water monitoring data demonstrating this 
effect. 1 

The caved area is one part of the system that forms a single, large cone of 
depression in the mine area. Compare Abshire Report at 14. The caveci 
area's interception of ground water and run off is due to changes in 
potentiometric surface trends created by uriderground mining. Once 
captured, the water in the caved area will not reach the river because of 
water flow reversal, combined with the fact that the caved area has a 
lower elevation than the river. Compare Abshire Report at 14. 

The water balance studies and observations provide further proof of the 
existence of a large cone of depression. The underground mine collects 
runoff and seepage waters from Capulin Canyon, runoff and seepage 
waters from Goathill Gulch, runoff and seepage waters from the Open Pit 
and runoff water from the waste rock piles. The total estimated area from 
which runoff, infiltration and seepage waters report to the underground 
mine is 2,300 acres.^ According to water balance calculations conducted 
by TRC Environmental Solutions, Inc. for the 2,300 acre area, 
approximately 313 gallons per minute ("gpm") of water will end up in the 
underground mine's surface capture area.^ The mine collects and pumps 
to the mill to be used as process water an average of 270 gpm of water. 
This collection rate indicates that virtually all of the water in the mine 
capture area is pumped to the surface and does not migrate to the Red 
River. Compare Abshire Report at 21. 

' Ian P. G. Hutchison: "Questa Mine Site Expert Report" (TRC Environmental Solutions Inc.; April 
23,1997), at 8 (see Figure 3). 
^ Id., at 9 (see Attachment C). 
' M,at9. 
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The speculation that the cone of depression may not affect water in the 
upper valley fill ignores the likelihood of natural discontinuities in the 
clay beneath the valley fill, as well as the impact of fracturing and 
subsided original surface created by underground mining. See Abshire 
Report at 18-19. These features disrupt the semi-confining layers 
underl5ang the upper valley fill, so dissolved constituent transport to the 
Red River through that fill layer is an unlikely scenario. Such transport 
would be unlikely whether or not the cone of depression underlay the 
valley fill. In fact, the upper valley fill layer does not contain an 
independent aquifer, even outside of the cone of depression. 

The report discusses the relative contributions of naturally occurring 
constituents to the Red River from pulse loading from stormwater runoff 
versus ground water seepage. See Abshire Report at 13. Although 
Molycorp has controlled stormwater runoff at the mine site, elsewhere 
along the river, especially at Hansen Creek and Hot 'n Tot Creek, 
hydrothermal scars contribute large loadings to the river. After a storm 
subsides, the materials remaining in the river channel will continue to 
move downstream and enter the water, due to chemical interchange or 
physical remobilization of precipitates, from the river channel itself. 
Similarly, the mudflows from heavy precipitation will carry, as part of the 
slurry, pyrites and other sulfides to the river. They will continue to be 
acid sources until they have been entirely oxidized. Compare Abshire 
Report at 13. 

In fact, as the Abshire Report points out (at pages 19-20), flow in the fan 
delta deposits will conform to the river gradient - it will move in the fan 
delta deposits and enter the river downriver from where the flows 
originated. We believe that this phenomenon is not localized. Acid 
drainage from hydrothermal scars such as those at Hanson Creek and 
Hot 'n Tot will flow through the gravel alluvial deposits into the river far 
downstream from the source. Thus acid drainage from these upriver 
scars may appear in the river (or leave it) at the Molycorp property as they 
enter and leave the alluvial gravel deposits in the stream bed. 

The seeps at the Molycorp property have markedly diminished. This flow 
reduction is probably due to a combination of mine de-watering and the 
pumping of the Columbine supply wells located on the Molycorp mine site 
property south of the Red River. 

To our knowledge, no one has ever done a mass balance comparing 
stormwater and ground water (seepage) contributions of contituents to 
the river. The relative contributions of these sources is unknown. 
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In general, the report does not give sufficient recognition to the process of 
natural attenuation at the Questa mine area. Rocks in the immediate 
area of the mine and the surrounding altered zones have anomalous high 
percentages of calcite and various clay minerals. These minerals have 
excellent attenuative properties and capacity. It is evident from the 
mineralogical composition of both the alluvium and the bedrock that the 
attenuative capacity in the general area of the mine site has not been 
exhausted. 

The Moly Tunnel is not a source of contaminated waters. The tunnel has 
been plugged with concrete plugs. A check last winter for water behind 
the concrete plug revealed no significant buildup, so there is no pressure 
that would force water out of the tunnel. The underground workings that 
would drain to the tunnel are dewatered via the new underground 
development. See Abshire Report at 12 (list of possible sources). 

The Sugar Shack waste rock pile catchment basins are also unlikely 
sources of dissolved constituents to the Red River. Water rarely 
accumulates in them. When it does, the rate of infiltration is slow due to 
the accumulation of fines at the basin bottoms; consequently most of the 
accumulated water evaporates. Compare Abshire Report at 15. 

The report assumes that both sides of the river have similar topography, 
so the existence of seeps only on the north side of the river must be due 
to manmade factors which increase recharge to ground water. See 
Abshire Report at 23. In fact: (1) natural seeps occur on both the north 
and south sides of the river; and (2) storage of water within the waste rock 
piles, and subsequent evaporation of that water, may decrease ground 
water recharge relative to natural conditions. Compare Abshire Report at 
17. In addition, water is released at a different rate on the south side of 
the river; spring snowmelt is slower because the slope receives less-direct 
sunlight. 

The report also concludes (at page 17) that the upper valley fill layer 
should be saturated below and downgradient of the WRDs due to 
recharge. In fact, whether the valley fill is saturated depends simply on 
whether its holding capacity is filled with water. Most evidence indicates 
that the upper valley fill is unsaturated. 

The report (at page 3) cites numerous studies of the condition of the Red 
River since 1966, but omits any mention of the 1997 report by Chadwick 
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Ecological Consultants, Inc. ("Chadwick").^ To our knowledge the 
Chadwick study is the only biological assessment of the Red River based 
on an analysis of the biological data for the river over time. Chadwick did 
its own sampling of fish and benthic invertebrates in the Red River 
(between a site upstream of the Town of Red River and a site about one 
third of a mile upstream of the fish hatchery diversion) in the spring of 
1997. Chadwick also carefully reviewed all available biological data of the 
stream's condition, which went back to 1960. 

Chadwick found that mining had not harmed fish in the Red River 
compared with pre-mining conditions, and that in fact there are more fish 
in the river now than there were in 1960: 

The similarity in the longitudinal trend in fish density between the 
three data collection periods (1960, 1774-1988, 1997) indicates 
that the relative suitabilities of the distinct reaches of the Red 
River to sustain fish populations has not changed substantially 
over this period. This trend is apparently independent of open pit 
mining activities, including the creation of the waste rock piles at 
the Questa Molybdenum Mine. 

Comparisons between baseline fish densities and present 
conditions indicate that, at all corresponding sampling sites 
between 1960 and 1997, there are higher densities of resident 
trout (excluding stocked rainbow trout) at present than during 
baseline conditions. Although sampling methods between the two 
periods were different, this indicates that the suitability of the Red 
River to sustain trout likely has improved over this period. 

Chadwick Report at 64-65. After summarizing the river data for benthic 
invertebrates, Chadwick concluded that "the open pit mine and waste 
rock piles do not appear to have measurably impacted the suitability of 
the Red River to support aquatic biota." Chadwick Report at 66. 

Specific Corrections 

In addition to the foregoing substantive issues, we have the following 
comments on certain specific details in the Abshire Report.. 

'' Chadwick Ecological Consultants, Inc.:"Aquatic Biological Assessment ofthe Red River, New 
Mexico, in the Vicinity ofthe Questa Molybdenum Mine" (April 1997) (Chadwick Report). Chadwick 
later prepared a stq>plemental report based on additional biological sampling of the River: "Fall 1997 Data 
Addendum, Red River Aquatic Biological Assessment" (February 1998). Both reports were submitted to 
EPA as part of Molycorp's permit renewal application. 
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• The tailings pond fluids do not have low pH and high metals 
concentrations and can not be classified as ARD; the pH ranges 
between 7.5 and 7.8. The only metal in slightly elevated 
concentrations - molybdenum - will be mostly removed in an ion 
exchange plant prior to discharge of the water. 

• Chimney drains are a standard construction element of the type of 
dam that we have at Questa. They have no designed environmental 
mitigation function. The Abshire Report relied on a mistaken 
statement by SPRI, which misunderstood the purpose of a chimney 
drain. (See Abshire Report at 2, 8) 

• The mine area does not primarily consist of the mineral pyrite. (See 
Abshire Report at 15) In fact, on an average, it carries only about 
1.0% to 1.5% p3n-ite. In the area of the erosional scars, the pyrite 
content may reach 5%. All other volcanic rocks of the mine area and 
the altered trend contain pyrite. Pjnite is one of the minerals 
produced during the hydrothermal alteration process, and it occurs 
throughout the southern margin of the Questa Caldera. 

• Only some of the hydrothermal scars contain or are rhyolite; others 
are andesite. The rhyolite in the mine area is likely to have varying 
amounts of minerals, including sulfides. Other volcanic rock types, 
including andesites, contain sulfides. (See Abshire Report at 15-16) 

• The results from spring drainage sample CCS-2 cannot be utilized as 
background water quality because it was taken from outside of the 
zone of alteration. (See Abshire Report at 23) 

• It does not necessarily follow that a greater ground water residence 
time causes greater constituent concentrations. There is no 
connection between residence time and concentrations unless (a) the 
residence location is a source of the constituents; and (b) 
concentrations are not solubility limited and are dissolution rate 
dependent (severely limiting conditions). (See Abshire Report at 26) 

• Mr. Abshire assumes that the rhyolitic erosional scar is a brecciated 
rock, which is easily eroded due to lack of cementation and its highly 
fractured nature. (See Abshire Report at 17). Many scars are not 
brecciated or highly fractured rhyolite and the erodibilty occurs as a 
result of the rapid chemical weathering of the highly sulfidic material 
reducing it to a soil-like material. Erodibility, sulfide content and both 
chemical (heavy metals) and silt yields to Red River contamination are 
therefore closely related and natural processes. 

We appreciate the opportunity to provide these comments and would be 
happy to discuss this report with you further at your convenience. 
I may be reached at (505) 586-7601. 
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Sincerely, 

J 
David R. Shoemaker 
Mine Manager 

cc: M i \ ^ a y i d ^ Abshire 
fc^JaneJBTWat'sonr^i^T? 
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CERTIFIED MAIL RETURN RECEIPT 

November 2, 2005 

Mr. Scott Wilson (6WQ-PP) 
U.S. EPA Region 6 
Permits Section - NPDES Permits Branch 
1445 Ross Avenue 
Dallas, TX 75202-2733 ^ 

RE: NPDES Permit Renewal Application Addendum - Analytical Testing 
Testing Results Report 

Dear Mr. Wilson: 

Enclosed, please find a report containing analytical testing results for the NPDES 
permit renewal application. The report has been prepared in accordance with 
USEPA's request for data dated August 5, 2005. The data is being submitted as 
an addendum to the application to renew NPDES permit NM0022306, dated 
August 2, 2005. 

Should you have any questions or require additional information, please contact 
me at (505) 586-7639 or Scott Honan at (760) 856-7656. 

Sincerely, 

Armando Martinez 
Environmental Compliance Specialist 
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Outfall 002 Sampling 

1.0 INTRODUCTION 
URS has undertaken environmental sampling at the Molycorp, Inc. (Molycorp) mine located 3.5 
miles east of Questa in Taos County, New Mexico. Groundwater from Outfall 002 was obtained 
for laboratory analysis related to National Pollution Discharge Elimination System (NPDES) 
Permit Application. Results ofthe sampling and analysis are reported herein. 

2.0 SAMPLE COLLECTION 
On August 23, 2005, an aqueous sample was collected from Outfall 002 for chemical analysis to 
obtain result to be presented with the Permit Application. The aqueous sample from Outfall 002 
was sampled by securely placing the end of a Teflon-lined tubing into the water stream flowing 
over the weir structure, which is located in the concrete cistem (e.g. well) of Outfall 002. The 
tubing was attached to a mobile peristaltic pump, which was located outside the cistem. The 
water flow over the weir, which is continuously monitored by Molycorp with a flow logger, was 
recorded before sample collection began. Physical parameters including pH, specific 
conductivity, dissolved oxygen, oxidation-reduction potential, and temperature were recorded 
with a calibrated and properly functioning QED MP20 multi-sensor field instrument. Both the 
flow and physical parameters are presented on Table 1, Field Measurements. 

All sample bottles were directly filled from the end ofthe Teflon-lined tubing. Dissolved sample 
fractions were obtained by attaching a 0.45-micrometer filter to the end ofthe tubing and filling 
the sample bottles. Sample bottles for volatile organic compound (VOC) analysis were filled at a 
flow rate of less than 0.1 liter per minute (L/min). The balance ofthe sample bottles was filled at 
a flow rate of less than 1.0 L/min. All sampling activities followed Standard Operating 
Procedures (SOPs) as adopted by Molycorp for ongoing compliance water sampling activities. 
The sample containers were stored in an ice-filled cooler while awaiting transport to the 
laboratory. Samples were shipped under chain-of-custody procedures to the STL St. Louis 
laboratory in Earth City, Missouri for chemical analysis. 

Chain-of-custody information is included as Appendix A. The sample was analyzed for the 
constituents specified by EPA for the NPDES permit application. Analyses included the 
following analyte groups: inorganics, metals, cyanide, 2,3,7,8-TCDD, volatile organic 
compounds (VOC), semi-volatile organic compounds (SVOC), pesticides, polychlorinated 
biphenyls (PCB), and radionuclides. 

3.0 RESULTS 
Laboratory analytical results for the sample collected from Outfall 002 are summarized in Table 
2, Summary of Analytical Results, and the qualified results sheets are attached as Appendix B. 
Laboratory data review was conducted in accordance with SOP 12.0, Data Validation of Permit . 
Data. The data review summary is included as Appendix C. The assigned data qualifiers are 
included in Table 2. All data were found to be usable as qualified with the exception ofthe 
weak-acid dissociable (WAD) cyanide result, which was rejected due to a matrix spike recovery 
below 30%. However, the data user should note that the maximum amount of WAD cyanide that 
could potentially be present is <0.0086 mg/L, which is the result reported for total cyanide. 

1 
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Outfall 002 Sampling 

Although a positive result of 0.0086 mg/L was obtained for total cyanide, this result is not in 
disagreement with historic results. The reporting limit (RL) for the total cyanide analysis 
conducted on this sample is 0.005 mg/L. The RL obtained for all historic results is 0.010 mg/L 
and 0.0086 mg/L is <0.010 mg/L. The total cyanide results obtained for 25 historic 
measurements were all <0.010. Although a positive result of 0.0086 mg/L was obtained for.total 
cyanide, the result obtained for the laboratory duplicate sample was <0.005 mg/L. Because the 
two results, 0.0086 mg/L and <0.005 mg/L do not differ by more than one times the RL, data 
qualification was not assigned during data validation. 

As part ofthe data review process, it was verified that the laboratory's Minimum Detection 
Levels (MDL) or RLs met Minimum Quantification Level (MQL) requirements as requested by 
EPA for the NPDES permit application, with one exception. The RL reported for technical 
chlordane is 0.5 \ig/L and the MQL is 0.2 jag/L. Technical chlordane is a mixture whose 
principle components are alpha-chlordane and gamma-chlordane. The laboratory indicated that 
the analyst looks for the pattem for both components when reviewing chromatograms. The 
laboratory indicated that the MDL for alpha-chlordane and gamma-chlordane is 0.05 [xg/L for 
each component. Although the RL for chlordane is 0.5 |ig/L, the data indicate that neither ofthe 
primary constituents is present above the MDL of 0.05 .̂g/L as the laboratory reported any 
constituents detected at concentrations greater than the MDL. 

Table 2 includes the laboratory RLs. For metals, pesticides, PCBs, WAD cyanide, and 
benzidine) the MDL was used as the RL. Please note that to meet MQLs, the laboratory reported 
constituents detected at concentrations greater than the MDL. Any detected values between the 
MDL and routine RLs were qualified as estimated values. 

Review ofthe laboratory results show that there are no detectable VOCs, SVOCs, PCBs, 
pesticides, or 2,3,7,8-TCDD. Metals and inorganic constituents were reported at concentrations 
in the general range of historic results of these analytes of Outfall 002. The only radionuclide 
constituent detected was dissolved uranium at 31.4 ± 0.31 |xg/L. Gross alpha particle activity 
was measured at 28.9 ± 7.8 pCi/L, approximately 21.0 pCi/1 of which is attributable to total 
uranium (assuming that U '̂' and U^ '̂  are in equilibrium). 

2 
R:\Projects\22236229_Permit_Teoh_Support\Task_01\2.0_QA_QC\Ouffall 002 for Pemiit Appiication\Report\putfali 002 Report_Sep_2005.doc 11/2/2005 9:49 AM 

file://R:/Projects/22236229_Permit_Teoh_Support/Task_01/2.0_QA_QC/Ouffall


Outfall 002 Sampling 

Table 1 
F IELD MEASUREMENTS 

Location 

Outfall 002 

Date/Time 

8/23/05; 1440 

Flow 
(gpm) 

354 

pH 
(SU) 

7.05 

Specific 
Conductivity 

(mS/cm) 

1.590 

Temperature 
(degC) 

13.97 

Dissolved 
Oxygen 
(mg/L) 

6.10 

Oxidation-
Reduction 
Potential 

(mV) 

132 
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Outfall 002 Sampling 

Table 2 
OUTFALL 002 ANALYTICAL RESULTS FOR AUGUST 23, 2005 SAMPLING 

f"'̂ ^ Chemical 
Class 

PCDDs 

Inorganics 

Inorganics 
Inorganics 

Inorganics 

Inorganics 

Metals 

Metals. 

Metals 

Metals 

[Metals 
Metals . 

Metals 

Metals 

pvietals 

Metals 

Metals 

Metals 

Metals 

Metals . 

Metals -. 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

PCBs 

Analyte 

2,3,7,8-TCDD 

r. Residual Chlorine 

Nitrate as N (mg/l) 
Nitrite + Nitrate (mg/l) 

Total Cyanide (filtered sample) 

Cyanide, wk acid dis (WAD) 

Aluminum, dis 
Antimony, dis. 

Arsenic, dis. 

Barium, dis. 

Beryllium, dis. 
Boron, dis. 

Cadmium, dis. 
Chromium, dis. 
Cobalt, dis. 

Copper, dis. 

Lead, dis. 
Mercury, dis. 

Mercury, total 

Molybdenum, dis. 

Nickel, dis. 

Selenium, dis (S04 >500 mg/l) 

Selenium, dis. 

Selenium, total rec. 
Silver, dis. 

Thalllium, dis. 

Vanadium, dis. 

Zinc, dis. 

Aroclor 1016 

Analysis Method 

1613B 

330.3 

300.0 

353.1 
335.4 

4500-CN 1 

200.8 

200.8 

200.8 

200.8 

200.8 
200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

245.1 

245.1 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

608-

Laboratory 
RL1 

9.5 
0.1. 

0.02 
0.05 

0.005 

0.010 

8.5-

0.61 

1.8 
0.6 

0.13 

5.5 
0.067 

3.7 -

0.52 

0.72 

0.132 

0.046 

0.046 

0.63 

1.2 „ 

0.57 

0.57 

0.57 

1.5 
0.22 

1.6 
20 
1 

EPA 
MQL 

10 
NS 
NS 
NS 
0.01 

NS 
100* 

60* 
10* 
10* 
5* 
NS 
1* 

10* 
NS 
10* 
0.2* 

30* 
30* 
30* 
40* 
5* 
5* 
5* 
2* 
10* 
NS 
20* 

1 

Laboratory :, 
Result / 

<9.5 

<0.1 

0.17 
0.112 

0.0086 

<8.5 

<0.61 

<1.8 

31.4 

<0.13 

45.5 

2.7 
<3.7 

1.0 
2.9 

<0.132 

<0.046 

<0.046 

1,330 

8.5 
NA 

<0.84 

<2.6 
<1.5 

<0.44 

.. <6.4 

<20 
<1 

Units 

pg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

lig/L 
Ug/L 

Ug/L 

Ug/L 

^lg/L 
Ug/L 

Ug/L 

^g/L 

^g/L 

^lg/L 

lig/L 

Ug/L 

Ixg/L. 

^g/L 

^g/L 
tig/L 

Ug/L 

^g/L 

^g/L 

^g/L 

^g/L 

^g/L 

Ug/L 

Qualifiers 

J 

J 
J 
R 

J 
J 

J 
J 

J 

J 

U 
U 

u 
u 
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Table 2 
OUTFALL 002 ANALYTICAL RESULTS FOR AUGUST 23, 2005 SAMPLING 

jovGliemical 
'":"ciass,^; 

PCBs 
PCBs 
PCBs 
PCBs 
PCBs 
PCBs 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Radionuclides 
Radionuclides 
Radionuclides 
Radionuclides 
Radionuclides 
Radionuclides 
Radionuclides 

Analyte 

Aroclor 1016 
Aroclor 1016 
Aroclor 1016 
Aroclor 1016 
Aroclor 1016 
Aroclor 1016 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Chlordane 
4,4'-DDT and derivatives 

4,4'-DDE 
4,4'-DDD 

Dieldrin 
Alpha-Endosulfan 
Beta-Endosulfan 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Toxaphene 
Total Uranium (filtered sample) 
Ra-226 
Ra-228 
Strontium 
Tritium (pCi/1) (total) 
Tritium (pCi/1) (dissolved) 
Gross Alpha 

Analysis Method 

608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 

ASTM D5174 
903.0/904.0 
903.0/904.0 

905.0 
906.0 
906.0 
900.0 

Laboratory 

1 
1 
1 
1 
1 
1 

0.05 
0.05 
0.05 
0.05 
0.5 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 

0.05 
0.05 

2 
0.0 (MDC) 
0.4 (MDC) 
1.2 (MDC) 

0.58 (MDC) 
430 (MDC) 
430 (MDC) 
5.9 (MDC) 

EPA 
<.MQUp 

1 
1 
1 
1 
1 
1 

0.05 
0.05 
0.05 
0.05 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.05 
0.05 

5 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

5 Laboratory 
$5 jfResult 

<1 
<1 
<1 
<1 
<1 
<1 

<0.05 
<0.05 
<0.05 
<0.05 
<0.5 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.1 

<0.05 
<0.05 

<2 
31.4+/-0.31 

<0.22 +/- 0.25 
<1.06+/-0.75 
<0.12+/-0.35 
<160+/-280 
<160+/-280 
28.9 +/- 7.8 

Units;: 

Hg/L 
lig/L 
lig/L 
lig/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
^g/L 
Ug/L 
îg/L 

^g/L 
îg/L 
l̂g/L 

Ug/L 
Ug/L 

-Ug/L 
lig/L 
Ug/L 
^g/L 
Hg/L 
^g/L 
Ug/L 
Ug/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

Data' 
Qualifiers 

J 
J 
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Table 2 
OUTFALL 002 ANALYTICAL RESULTS FOR AUGUST 23, 2005 SAMPLING 

Chemical 
Class 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 
SVOC 

SVOC 

SVOC 

SVOC 

SVOC .. 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 
SVOC 

SVOC 

SVOC 

SVOC 
SVOC 

Analyte 

2-Chlorophenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol . -

4,6-Dinitro-o-Cresol 
.(=4,6-Dinitro-2-methyl phenol) 

2,4-Dinitrophenol 
Pentachlorophenol 
Phenol 

2,4,6-Trichlorophenol 

Acenaphthene 
Anthracene 

Benzidine 

Benzo(a)anthracene 

Benzo(a)pyrene • 
3,4-Benzofluoranthene 
(= Benzo(b)fluoranthene) 

Benzo(k)fluoranthene 

Bis(2-chloroethyl)Ether 

Bis(2-chlofoisppropyl)Ether 

Bis(2-ethylhexyl)Phthalate 

Butyl Benzyl Phthalate 

2-Chloronapthalene 

Chrysene 

Dibenzo(a,h)anthracene 

1,2-Dichlorobenzene , 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3'-Dichlorobenzidine 
Diethyl Phthalate 
Dimethyl Phthalate 

Analysis Method 

625 
625 
625 

625 

625 
625 
625 
625 
625 
625 

. .625 

625 
625 .: 

625 

625 
625 
625 
625 

• . 625 

625 
625 
625 
625 

• 625 -

625 
625 
625 
625 

Laboratory 
RL1 

10 
, 10 

10 

50 

50 
- 50 

10 
10 
10 
10 

100 
(MDL = 3.62) 

10 
10 

10 

10 
10 
10 . 

10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 

EPA 
MQL 

10 
TO 
10 

50 

50 
50 
10 

. 10 

10 
10 

50 

10 
10 

10 

10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

. 50 
10 
10 

Laboratory 
Result 

<10 
<10 
<10 

<50 

<50 
<50 
<10 
<10 
<10 
<10 -

<3.62 

.<io 
<10 

<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<io 
<10 

Units 

lig/L 
Ug/L 
Ug/L 

^g/L 

Ug/L 
îg/L 

^g/L 
Ug/L 
Ug/L 

.^g/L-

Hg/L 

^g/L 
lig/L 

_lig/L 

Ug/L. 
Ug/L 
Ug/L 
^g/L 
îg/L 

.Ug/L 
Ug/L 
Hg/L 
^g/L 
^g/L 
Hg/L 
Hg/L 
Hg/L 
^g/L 

Data 
Qualifiers 

' 
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Table 2 
OUTFALL 002 ANALYTICAL RESULTS FOR AUGUST 23, 2005 SAMPLING 

Chemical 
Class 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 
SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 

SVOC 
SVOC 

SVOC 

SVOC 

VOC 
VOC 

VOC 

[VOC 

h/oc 
V O C • 

VOC 

VOC 

VOC 

k'oc 
VOC 

k̂ oc 
^oc 

Analyte 

Di-n-Butyl Phthalate 

2,4-Dinitrotoluene 

1,2-Diphenylhydrazine 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Nitrobenzene 
n-Nitrosodimethylamine 

n-Nitrosodi-n-Propylamine 

n-Nitrosodiphenylamine 

Pyrene 

1,2,4-Trichlorobenzene 

Acrolein 

Acrylonitrile 

Benzene 

Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroform 

Dichlorobromomethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 

Analysis Method 

625 

625 

625 

625 

625 

625 

625 
625 

625 

625 

625 

625 

625 

625 
625 

625 

625 

624 

624 

624 

624 

624 

624 

624 

624 

624 

624 

624 

-624 
624 

Laboratory 
RL1 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

50 
50 

5' 

5 

5 ' 

5 

5 

5 

5 

5 

5 . 

5 
5 

EPA 
MQL 

10 

. 10 

20 

10 

10 

10 

10 

10 

10 

20 

10 

10 

50 

20 
20 

10 

10 

50 

50 

10 

10 

10 

10 

10 

10 

NS 

10. 

10 

10 
10 

Laboratory 
Result 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 
<10 

<10 

<10 

<10 

<10 

<10 

<10 

<50 

<50 

<5 

<5 

<5 

<5 

<5 

<5 

<5 
<5 

<5 

<5 
<5 

Units 

lig/L 
tig/L 

fig/L 

Ug/L 

^g/L 

^g/L 
Ug/L 

^g/L 

^g/L 
' ^g/L 

Ug/L 

Ug/L 

lig/L 
Ug/L 

^ig/L 

^ig/L 

Ug/L 

Ug/L 
^g/L 
Ug/L 

lig/L 

lig/L 
jig/L 

lig/L 

lig/L 

lig/L 

lig/L 

Ug/L 

lig/L 
Ug/L 

Data 
Qualifiers 

J 
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Outfall 002 Sampling 

Table 2 
OUTFALL 002 ANALYTICAL RESULTS FOR AUGUST 23,2005 SAMPLING 

Chemical 
Class 

VOC 
VOC 
VOC 
VOC 
VOC 
VOC 
VOC 
VOC 
VOC 
VOC 
VOC 

Analyte 

trans-1,3-Dichloropropene 

Ethylbenzene 

Methyl Bromide 

Methylene Chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,2-trans-Dichloroethylene 

1,1,2-Trichlproethane 

Trichloroethylene 

Vinyl Chloride 

Analysis Method 

624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 

Laboratory 
RL? 

5 
5 
5_ 

' - 5 . 

5 
5 

- 5 

5 
5 - • 

5-
• 5 

EPA 
MQL 

10 
10 , 

50 
20 

. 10 
10 
10 
10 
10 
10 
10 . 

Laboratory 
Result 

<5 
<5 
<5 
<5 
<5 
<5 , 

<5 
<5 
<5 
<5 
<5 

"̂•*̂  i Q ^ n J L s 
ng/L 
tig/L 

^ig/L 
ng/L 
Ug/L 

tig/L 
ng/L 
ng/L . 
ng/L 
ng/L 
ng/L 

' For the metals and pesticide and PCB analyses,'the MDLs were used as the RLs. 

Qualifier Definitions • "" 
EPA = United States Environmental Protection Agency 
U = Nondetect . - . 
RL -Reporting Limit - -
J = Reported value is considered an estimate - , . . 
MDL = Method Detection Limit -. 
R == Result is unusable ' . * 
MQL = Minimum Quantification Limit . . . 
NS = Nbne Specified ' . 
PCDD = Polychlorinated dibenzo-p-dioxin . • . - . - ' . - • 
TCDD = Tetrachlorodibenzo-p-dioxin • 
NA = Not Applicable ,, -
SVQC = Semivolatile Organic Compound 
MDC = Value determined by instmment performance only 
VOC = Volatile Organic Compound 

Note: If analytes are present at detectable levels between the RL and the MDL, the laboratory reports the measured value as a detect at an estimated quantity. 
* indicates that EPA's MQL requirement for metals is expressed as "total metals" whereas EPA required dissolved analyses for the permit application. 
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f-3 uits CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM 

URS Corporation • 8181 E. Tufts Avenue. Denver. CO 80237 • 303-694-2770 • Fax 303-694-3946 P A G E l_ O F 

Work Order U 

cn 

o 

cn 

j j j Q c . m v , - ^ 
Project Number 

ANALYSIS REQUESTED (Include Method Number aad Container Preservative) 

A?JLI^ r ^>Q_ 
ReportCC g ; ^ / fiE^^OV^ 

>h<ioe # 
^^'^'!^H<\ 2^H^ 

lamplerY nignanire J 

F I E L D S A M P L E I D 

}.//yb//m2--p/A>'<g?j 

F O K L . \ B 
U S E O N L Y 

FAX* 
(303 ) 6 9 4 - 3 9 4 6 (URS) 

'a 

Sampler's Prinled Name 

S A M T L L N G 
D A T E T I M E 

f:£Vi: 

\ U T R I X 

U) s 

N rJ * < 7 

^ ^ 

>. . ;S . 

rr ̂

-3 
5 
c •313S 

M 

A 
- « 

rJ 

w 

els' 

^ 

V y \7 
' i r ^dw 

% ^ f c O f > 5<><̂ ^ 
*^44 

^ 
3 ^ 0 5 5 ^ • ^ 

^ 
y 
^ 

I'KHSHRVA'ilV}-; 

Preservative Key 
0 NONi; 
1 HCl 
2. H N O . . 

HjSO, 
N L O H 
Zn. Acdate 
MeOH 
Nal ISO, 
Oilier 4"C 
Other 

REMARKS 

LAB 

CONTAINER 

bhfhf/co -̂Do//̂ '6i?L Ui V C f t ^ ^ O r y>%^ b f ^ * u :!Z 
- B ' o ^ r - g g A j /Sc>f^ > J VCcv\ 

"T'TTT 

SPECIAL INSTRUCnONS/COMMENTS 
inorganic suite includes: 

JRS Contact: 

ieeSOW D 

See QAPP D 

CD2. 

Matrix Key: 
W =• WalCT 
S = Sflil/Sedimenl 
B = Biota 
O-Other 

Container Key: 
P ^ Plastic 
<j -̂  Glass 
C - a e a r 
A - Amber 
V - Vial 
Z = Ziploc bag 
M - Multiple types 

TURNAR0UNI5 RRQUIRKMENTS 
RUSH (surcl.ariiei apply) 

. 5 day 

RBQUTSTED ['AX DATE 

REQUESTED RUPORTDATU 

T: CONDITION/COOLER TEMP: CUSTODY SEALS: Y N 

REPORT RROUIRRMF.NTS 
1. ResuiiiOnty 

_ II Results -* QC Summaries (LCS, 
DUP. MS.MSD as r«niir»l) 

_ ID. Rcsuhs t QC and Cal[brati<iti 
SuRimajies 

_ IV Dais Validtlioi, Report wilk 
Raw rjalH 

_ Specialized Fn[ins.'Custnin Re|xiil 

Yes No 

INVOICF. INFORMATION 

SimMlSSION »: 

RECEIVED BY RELINQUISHED BY RECEIVED BY RELINQUISHED BY RECEIVED BY 

' 'SZ<s^^'/^dJ^ 
Signature Signature Signature Signalure 

^ n t e d Nainc l^Qtfd Nanie 

NAn:d S o s ^ ^ ' l^/v^/?/o P H^t^^' 
Prinled Numc Prinled Kame Prinled Kaoie PiinledNaiiK 

Fimi Finn 

m ^ r m s ^ os>w6 Dat ciT inie Date/Tiiao Date/Time DateTimc 
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PAGE [_ o / / URS Coipoiation • 8181 E. Tufts Avenue, Denver, CO 80237 • 303-694-2770 • Fax 303-694-3946 

Work Order # 

iPECIAL INSTRUCTlONS-'COMMENrS 

norganic suite includes: 

J R S Contact; 

;ce s o w - D 

JccQAPP D 

iAMPLB/RECElPT/ CONDITtON/COOLBR TEMP:_ 

Matrix Ke>': 
W ^ Water 
S « Soil/Scdi nieiil 
B - Biota 
0 - Other 

Coaliiiiler Key; 
P - Plastic 
G = Glass 
C - a c a r 
A - Amber 
V - Vial 
7 - Tliploc bag 
M = Multiple types 

TURNAROUND REQUIREMENTS 
RUSH (furcharges apply) 

24 hr 48 hr S day 

R E Q I : E S T E D FAX DATE 

REQUESTED REPORT DATE 

CUSTODY SEALS: Y N 

REPORT REQUIREMENTS 
_ I. Results Only 

_ 11. Resulls • QC Suromuries tLCS, 
DUP, MS-MSD ai required) 

_ 111 KesultB H- QC' and Calibration 
Svunmuici 

_ I V Oaia Validation Report wilh 

_ Specialized Forins/riustntn Rcpnil 

Yes . No 

INVOICE INFORMATION 

cn 
1-^ 

o 
Cj 
H 

IQUISHSJBY KECtrvHUBY RELINQUISHED BY RCCniVED BY RELINQUISHED BY RECEIVED BY 

Signature Signature Signature Signature 

iName Printgi Name 

irm i \ ^ f^ l^irm 

Printed Name Pfiiitcd Name Printed Name Printed Name 

^ )an 
j M l 

Pirm 

tmU' 09Hr I>otc/Time Dale/Tiiuc DalcTime 

-J 
Ul 
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i P r C I A l , FNSTRUCTIONS/COMKffiNTS 

inorganic suite includes: 

JRS Contact: 

ice SOW D 

i c c Q A P M D 

J A M P I / E T R E C E I P T : 20NDITI0N/C00LER TEMP; 

<)i\Q\jui>JeyS Z B 

Matrix Key: 
W = Water 
S = SoiVSediniem 
B = Biota 
O = Olhei 

Container Key: 
I ' 'P las t ic 

• G -" Glass 
C = Clear 
A—Alliber 
V - Viol 
?. = Ziploc bag 
M •" Multiple types 

TURNAROUND REQUIREMENTS 
RUSH (s«rctiai^« Vply) 

24hr__. . _ 4ihf 5d«y 

RE(JI.IESTED FAX DATE 

REQUESTED REPORT DATE 

CUSTODY SEALS: Y N 

REPOK1 RHQUlRliMENlS 
_l KenitlkOnly 

_ 11. Re3ul»'+ QC Summaries (LCS. 
DUP, MS.'MSn as iWfuiredl 

_ III, Results + QC and rjlibralinii 
Summaries 

_ IV, Data Validation Report wiih 
Rau-r>atn 

_^ Specialized Fmms'Cusioni Report 

Edaia Yei No 

INVOICF, INFORMATION 

.SUH.MISSION »: 

CO 

cn 
1-3 

O 
c! 
H 
cn 

RECEI VEDBY 

;'g>.-^k>.- ̂  ^ 
RELINQUISHED BY RECEIVED BY RHLTNOUISHED BY RECEIVED BY 

Signature Signature Signature Signature 

J j g < ^ 
r i m Firm 

Printed Name Printed Name Printed Nome Priiued Nume 

Finn 

- "̂ ^™/- ^ 4 ^ r t o ^ ^ o^Ho 
Date/Time Date;Tinie Dalc/Tinic DatcTiiiie 

O 
Ml 
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Work Order # 

CO 
1-3 
tr' 
cn 

O 

a 
H 
cn 

Project Number ^ ^ 
ANALYSIS REQUESTED (Include Method Number and Container Preservatire) 

Report CC 
!>(// ^ l a i ' PRESERVATIVE 

^li _omi 

9 l ^ i a>%4 Tufh ^«>VO. 

PeA .̂x>e r ; CO ^Q 2:3 7 

SPECIAL INSTRUCTIONS.'COMMENTS 

[norganic suite includes: 

URS Contact: 

See sow a 

SeeQAI'P D • s ^ S " 
SAMPttf RECEIp-tf C0NDITION/CCX)LERTEMP: 

Matrix Key: 
W = Waler 
S ^ Soil/Sediment 
B - Biota 
O-Other -

Container Key: 
P = Plastic 
G - (ilass 
C - Clear 
A = Atiiber 
V-Viat i 
Z - Ziploc bajj 
M - Multiple type-S 

TIJRNAIIDUND RHQUIREMtiN f S 
RUSH t suictiargc* iipply) 

24 hr 48 hr 5 day 

REQUESTED F,VX DATE 

REQUESTED REPORT DATF. 

CUSTODY .SEALS: Y N 

REPORT REQUIREMENTS 
_ r Results Only 

_ II, Results + i ^ : Summaries itjt:S. 
Ut;? , MS.MSD as rc<iuired) 

_ III. Results - QC anil Calibration.. 
Summaries 

_ IV Dula Vatiduliun Kepurt vvilh 
Raw Data 

Specialized FormlCustoni Refwn 

Edala Yes No 

INVOICE INFORMATION 

.SQBMISSIO.N »: 

INQUlSHiDBY RECEIVEDBV 

Print***) NMnip Z^ ^ 
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Sigiiature Stg^turc Signature Signature 
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Printed Name 

6̂g->P̂ ^ P- HAtC^ 
Printed Name Primed Name Prinled Name Primed Name 
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Work Order H 

JPECIAL INSTRUCTIONS/COMMENTS 
Inorganic suite includes: 

(hjuok^^ TLoa/S 'OS-^ 
J R S Contact: 

>ceSOW D 

iee Q A P M 

>AMPUE;/RECEIPT/COND1TION/COOLERIHMI': 

Malrin Key: 
W = WHler 
S - S o i i ' S e d i m c n t 
B = Bio ta 
O - Othe r 

CofitainerKcy: 
P ^ Plaaic 
G-Gliiss 
C = Clear 
A - Amber 
V . Vial 
Z = Ziploc bag 
M - Mdhiple lyiict 

TURNAROUND REQUIREMEN IS 
RUSH (surcharges apply] 

.Stil ly _ : < hr 48 hr 

REQUESTED KAX 1>ATK 

REQUESTED REPORT DATE 

CUSTODY SEALS: Y N 

REPORT REQUIREMENTS 
_ 1 . KeiiuUsOnly 

_ II. Rcsulu + OC Summaries (LCS. 
DITP, MS.'MSn us required) 

_ III, Results + QC and Calibration 
Summaries 

IV, I>atB Validalion Refioil with 

R l w D a u 

^ _ _ ^ _ ^ Specialized Forms-'Cuaom Repon 

Edara Yes ' No 

INVOICE INFORMiMION 

SUBMISSION »: 
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1-3 

cn 
1-^ 

o 
c 
H 
cn 

RECEIVED BY REl.TNQLrrSHF.onY RECGIVED BY KELINQUISHKDBY RECEIVED BY 

'rak^'<? 
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STL S T . LOUIS 

ORS C o r p o r a t i o n 

C l i e n t Saii«>le I D : OOTFAIJ.002-T01N-GRW 

GC/MS V o l a t i l e s 

laOt-San^le #. .-: F5H250304-001 
Date Ssanpled...: 08/23/05 15:45 
Prep Date : 08/29/05 
Prep Batch #...: 52414 94 
Dilution Factor: 1 

PARAMETER 
Trichloroethylene 
Acrolein 
Acrylonitrile 
Chlorodibromomethane 
Dichlorobromomethane 
Methyl bromide 
1,1-Dichloroethylene 
trans-l,2-Dichloroethylene 
Tetrachloroethylene 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
Vinyl chloride 
Methylene chloride 
Chloroform 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
1, 2-Dichloropropane 
Toluene 
1,1, 2-Trichloroethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 

SURROGATE 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

Work Order #.. 
Date Received. 
Analysis Date. 
Analysis Time. 

Method 

RESULT 
,ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
102 
114 
107 

.: HH9H61AR 

.: 03/25/05 

.: 08/29/05 

.: 15:28 

Matrix 

.: CPR136A 624 

REPORTING 
LIMIT 
5.0 
50 
50 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

RECOVERY 
LIMITS 
(68 -
(75 -
(82 -

142) 
127) 
116) 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L' 
ug/L 
ug/L 
•ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WATER 

LOT# F 5 H 2 5 0 3 0 4 7 o f 8 2 4 



STL ST. LOUIS 

UHS C o r p o r a t i o n . 

C l i e n t Saiq)Ie ID: TB04T-GRM 

GC/MS V o l a t i l e s 

L o t - S a n ^ l e * 

D a t e S a n q p l e d . . . 
P r e p D a t e 
Prep Batch #... 

Dilution Factor 

F5H250304-003 Work Order #... 

08/23/05 15:00 Date Received.. 

Analysis Date.. 

Analysis Time.. 

08/29/05 

5241494 

' 1 ' 
Method. 

HK9RD1AA 

08/25/05 

08/29/05 

16:49 

CFR13 6A 624 

Matrix. : WATER 

PARAMETER 

Trichloroethylene 

Acrolein 

Acrylonitrile 

Chlorodibromomethane 

Dichlorobromomethane 

Methyl bromide 

1,1-Dichloroethylene 

trans-l,2-Dichlorofethylene 

Tetrachloroethylene 

cis-1,3-Dichloropropene 

trans-1,3-Di chloropropene 

Vinyl chloride 

Methylene chloride 

Chloroform 

Carbon tetrachloride 

1,2-Dichloroethane 

Benzene 

1,2-Dichloropropane 

Toluene 

1,1,2-Trichloroethane 

Chlorobenzene 

Ethylbenzene. 

Bromoform 

1,1,2,2-Tetrachloroethane 

SURROGATE 

RESULT 

ND 

ND • . 

ND 

ND 

.ND 

ND 

ND 

.ND 

ND 

ND , 

ND 

ND 

ND ' 

ND 

ND 

ND 

ND 

ND 

ND 

ND'. • 

ND 

ND 

ND 

ND 

PERCENT 

RECOVERY• 

REPORTING 

LIMIT UNITS 

1, 2-Dichloroethane-d4 

Toluene-d8 

4-Bromofluorobenzene 

101 
113 
107 

5.0 

50 

50, 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 . 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5'. 0 

RECOVERY 

LIMITS 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

(68 - 142) 
(75 - 127) 
(82 - IIG) 

LOT# F5H250304 17 o f 824 



STL ST. , LOUIS 

laOt-San^tle # . . . 
Date San^ilied... 
Prep Date 
Prep Batch # 
Dilution Factor 

OHS Corporation 

Client Sail5)le ID: ODTFALL002-T01M-GRM 

GC/MS Semivolatiles 

F5H250304-001 Work Order #.. 
08/23/05 15:45 Date Received. 
08/29/05 Analysis Date. 
5241402 . Analysis Time. 
1 , • •• • ; • ,, 

Method 

HH9H61AC 
08/25/05 
08/31/05 
13:20 , 

CFR136A 62.5 

Matrix. WATER 

PARAMETER RESULT 
N-Nitrosodimethylamine 
bis(2-Chloroisopropyl) 

ether 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Phenol 
bis(2-Chloroethyl)-

ether 
2-Chlorophenol, 
N-Nitrosodi-n-propyl-

iunine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
1,2,4-Trichloro-

benzene 
Hexachlorobutadiene 
Hexachlorocyclopenta­

diene 
2,4,6-Trichloro-

phenol 
2-Chloronaphthalene' 
Dimethyl phthalate 
Acenaphthene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
Diethyl phthalate . 
Fluorene 
4,6-Dinitro-

2-methylphenol 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND • 
ND 

ND 
ND 
ND 
ND 
ND' 
ND 

ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND' 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT UNITS 
10 • 
10 

10 
10 
10 
10 
10 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 

10 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

10 
10 
10 
50 
10 
10 
10 
50 

10 
50 
10 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 
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STL S T . LOUIS 

DRS C o r p o r a t i o n 

C l i e n t S a a ^ l e ID: OOT'FAIX002-T01N-GRW 

GC/MS S e m i v o l a t i l e s 

Lbt-Sainple #...: F5H250304-001 

PARAMETER 
Benzidine 
Pyrene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Chrysene 
iDis(2-Ethylhexyl> 

phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
N-Nitrosodiphenylamine 
1,2-Diphenylhydraz ine 

(as Azobenzene) 

SURROGATE 
2-Fluorobiphenyl 
2-Fluorbphenol 
2,4,6-Tribroraophenol 
Nitrobenzene-d5 
Phenol-d5 
Terphenyl-dl4 

Work Order #.. 

RESULT 

, ND 

ND • 

ND 
ND , 

, ND 

ND 
ND 

ND 
ND , 

ND 
ND . 

ND 
ND 
ND 

PERCENT 

RECOVERY 

65 
34 
77 
7,0 
23 • 
72 • 

.: HH9H61AC 

REPORTING 
, LIMIT 
. ,100 
10 
10 
50 
10 
10 
10 

• 10. 
• 1 0 • 

10 
10 
10 , 

10 • 

10 .. , 

RECOVERY 

LIMITS 

,(51 - 109) 

(21 - 55 ) 

(53 - 106) 

(37 - 111) 

(15, - 3,8 ) 

(50 - 102) 

Matrix 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L , 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

' 

WATER 

LOT# F 5 H 2 5 0 3 0 4 9 o f 8 2 4 



STL ST. LOUIS 

Lot-San^kle # . . . 
Date Sanf i led . . . 
Prep Date 
Prep Batch #... 
Dilution Factor 

DRS Corporation , 

Client Sai^ple ID: ODTPAIaL002-T01N-GRW 

GC Semivolatiles 

F5H2S0304-001 Work Order #... 
08/23/05 15:45 Date Received.. 
08/30/05 Analysis Date.. 
5242580 Analysis Time.. 
1 

Method 

HH9H61AA 
08/25/05 
09/08/05 
12,: 09 

: CFR136A 608 

Matrix. WATER 

PARAMETER 
Endrin aldehyde 
Chlordane (technical) 
Aroclor 1016 • 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 124 8 
Aroclor 1254 
Aroclor 1260 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 

SURROGATE ' 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND • 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ^ ^ " ^ 
ND v'S5>~-" --'-

ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
100 
62 

REPORTING 
LIMIT 
,0.10 
0.50 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.050 
0.050 
2.0 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

RECOVERY 
LIMITS 
(13 -
(10 -

150) 
150) 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L. 
ug/L , 
ug/L 
ug/L 

LOT# F5H25 03 04 10 of 824 



STL ST.' LOUIS 

DRS Corporation 

C l i en t Sample ID: Ol]TFALL002-T01N-GRW 

GC Semi-volatiles 

Lot-Sample i . . . 
Date Saiqpled.. . 
Prep Date 
Prep Batch #... 
Dilution Factor 

F5H250304-001 Work Order #. . 
08/23/05 15:45 Date Received. 
09/07/05 
5250442 
1 

Analysis Date. 
Analysis Tine. 

Method. 

HH9H62AA 
08/25/05 
09/08/05 
19:45 

CFR13 6A 608 

Matrix. WATER 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS 

Endrin aldehyde 
Chlordane (technical) 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin-

SURROGATE 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 

0.10 
0.50 
0.050 
0.050 
2.0 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

RECOVERY 
LIMITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

72 
,86 

(65 - 125) 
(54 - 112) 

LOT# F5H250304 11 of 824 



STL ST. LOUIS 

IJHS Corporation 

Client Sample ID: Oin'FAIiL002-T01H-GRW 

Trace Level Organic Compounds 

Lot-Saiqple *... 

Date Saddled... 

Prep Date 

Prep Batch < 

Dilution Factor 

F5H250304-001 Work Order #.. 

08/23/05 15:45 Date Received. 

09/06/05 Analysis Date. 

5249153 Analysis Time. 

1 

HH9H61AD 

0 8 / 2 5 / 0 5 

0 9 / 1 5 / 0 5 

0 4 : 5 5 

Matr ix . WATER 

PARAMETER 

2 , 3 , 7 , 8 - T C D D 

INTERNAL STANDARDS 
1 3 0 - 2 , 3 , 7 
1 3 0 - 1 , 2 , 3 
1 3 C - 1 , 2 , 3 
1 3 0 - 1 , 2 , 3 
1 3 0 - 1 , 2 , 3 
13C-0CDD 
1 3 C - 2 , 3 , 7 
1 3 C - 1 , 2 , 3 
1 3 C - 2 , 3 , 4 
1 3 C - 1 , 2 , 3 
1 3 C - 1 , 2 , 3 
1 3 0 - 2 , 3 , 4 
1 3 0 - 1 , 2 , 3 
1 3 0 - 1 , 2 , 3 
1 3 0 - 1 , 2 , 3 

,8 -TCDD 
, 7 , 8 - P e O D D 
, 4 , 7 , 8 - H x C D D 
, 6 , 7 , 8 - H x C D D 
, 4 , 6 , 7 , 8 - H p C D D 

, 8 - T C D F 
, 7 , 8 - P e C D F 
, 7 , 8 - P e C D F 
, 4 , 7 , 8 - H x C D F 
, 6 , 7 , 8 - H x C D F , 
, G , 7 , 8 - H x C D F 
, 7 , 8 , 9 - H x C D F 
, 4 , 6 , 7 , 8 - H p C D F 
, 4 , 7 , 8 , 9 - H p C D F 

SURROGATE 

RESULT 

ND 

PERCENT 
RECOVERY 
98 
95 
9 1 
88 
94 
97 

1 0 1 
1 1 1 
100 
87 
8 1 
93 
94 
9 1 
96 

PERCENT 
RECOVERY 

DETECTION 

LIMIT UNITS 

9.5 

RECOVERY 

LIMITS 

(20 -

(21 -

(21 -

(25 -

(26 -

(13 -

(22 -

(21 -

(13 -

(19 -

(21 -

(22 -

(17 -

(21 -

(20 -

175) 

227) 

193) 

163) 

166) 

199) 

152) 

192) 

328; 

202) 

159) 

176) 

205) 

158) 

186) 

RECOVERY 

LIMITS 

METHOD 

p g / L EPA-5 1613B 

3 7 0 1 4 - 2 , 3 , 7 , 8 - T C D D 100 ( 3 1 - 1 9 1 ) 

L O T # F 5 H 2 5 0 3 0 4 1 2 o f 8 2 4 



STL ST. LOUIS 

URS Corpo ra t i on 

C l i e n t Sample ID: OUTFALL002-T01N-GRW 

Severn Trent Lciboratories - Radiochemistry 

L a b S a m p l e I D : F 5 H 2 5 0 3 0 4 - 0 0 1 

w o r k O r d e r : HH9H6 

M a t r i x : WATER 

Parameter 

Date Collected: 08/23/05 1545 
Date Received: 08/25/05 0840 

Total 
Qncert. 

Qual (2 (j+/-) MDC 

Prep Analys i s 
Date Date BatclL # 

S R - 9 0 BY GFPC E P A - 9 0 5 MOD 

S t r o n t i u m 90 0 . 1 2 

pCi/L 
0.3S 

905 MOD 

08/29/05 09/Oe/OS 5241086 ao 

R A - 2 2 6 BY E P A - 9 0 3 . 0 MOD. 

Radium (226) 0 . 2 2 U 

p C i / L 

0 . 4 0 

9 0 3 . 0 MOD 

0 8 / 2 9 / 0 5 0 9 / 1 2 / 0 5 5241081 

R A - 2 2 8 BY GFPC EPA 9 0 4 MOD 

Radium 22 8 I .OS ' U 

p C i / L 9 0 4 MOD 

0 8 / 2 9 / 0 5 0 9 / 1 2 / 0 5 5241082 

TRITIUM ( D i s t i l l ) b y EPA 9 0 6 . 0 MOD 

T r i t i u m ,160 U 

p C i / L 

280 

9 0 6 . 0 MOD 

1 0 / 2 1 / 0 5 1 0 / 2 5 / 0 5 5291327 

GROSS A / B BY GFPC EPA 9 0 0 . 0 MOD 

G r o s s A l p h a 2 8 . 9 

p C i / L 

7 . 8 5 . 9 

9 0 0 . 0 MOD 

0 9 / 0 7 / 0 5 0 9 / 1 0 / 0 5 5250079 

NOTE(S) 

Data a r e incomplete wi thout t h e case n a r r a t i v e , 

MDC i s d e t e m i l u e d by i n s t r u m e n t pe rCormance o n l y . 
Bold r e s u l t s a r e g r e a t e r t h a n t h e MDC 

U Result is less than the saiople detection limit. 

LOT # F5H250304 
54 of 75 



STL ST. .LOUIS 

URS C o r p o r a t i o n 

C l i e n t Samole ID; OUTFALL002-T01N-GRW DUP 

Severn Trent Laborator ies - Radiochemistry 

Lab Sample ID: F5H250304-001X Date Collected: 08/23/05 1545 

Work Order: HH9H6 Date Received: 08/25/05 0840 

Matrix: WATER 

Tota l 
Uncer t . Prep Analysis 

Parameter Resu l t Qual (2 a + / - ) ^mc °»«^' °'"=° =»tch # Yld * 

TRITIUM ( D i s t i l l ) b y EPA 9 0 6 . 0 MOD p C l / L 9 0 6 . 0 MOD 

Tritium 190 U 280 430 10/21/05 10/25/05 5291327 

NOTE(S) 

Data are incomplete without tbe case, narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC 

! n Result Is less than the sample detection limit. 

LOT # F5H250304 55 of 75 



STL ST. LOUIS 

URS Corpora t ion 

C l i e n t Sample ID: OUTFALL002-D01N-GRW 
Severn T r e n t L a b o r a t o r i e s - R a d i o c h e m i s t r y 

Lab sample ID: F5H250304-002 Date Collected: 08/23/05 1545 
Work O r d e r ; HH9M7 D a t e R e c e i v e d : 0 8 / 2 5 / 0 5 0 8 4 0 

M a t r i x : WATER 

Total 
° '"=="- Prep Ana lys i s 

Parameter 

TRITIUM ( D i s t i l l ) b y 

T r i t i u m 

T o t a l U r a n i u m b y KPA 

T o t a l Uranium 

Resu l t Qual 

EPA 9 0 6 . 0 MOD 

280 U 

ASTM 5 1 7 4 - 9 1 

3 1 . 4 

(2 0 + / - ) 

260 

0 . 3 1 

p C i / L 

u g / L 

MDC 

430 

0 .0 

Date Date Batch # 

9 0 6 . 0 MOD 

1 0 / 2 1 / 0 5 1 0 / 2 4 / 0 5 5291327. 

5 1 7 4 - 9 1 

0 9 / 0 1 / 0 5 09 /01 /OS 5243336 

Yld * 

NOTE(S) 

Data a r e incomplete wi thout t h e case n a r r a t i v e . 

MDC i s d e t e r m i n e d by i n s t r u m e n t p e r f o n n a n c e o n l y . 
B o l d r e s u l t s a r e g r e a t e r t h a n t h e HDC 

U Kesult is less than tbe sample detection limit, 

LOT # F5H250304 ' , 56 of 75 



S'TL ST*. LOUIS 

URS C o r p o r a t i o n 

C l i e n t Samole ID: OUTFALL002-T01N-GRW 

Severn Trent Labora tor ies - Radiochemistry 

Lab Sample ID: F 5 H 2 5 0 3 0 4 - 0 0 1 

Work O r d e r : HH9H6 

M a t r i x : WATER 

r a r e n e t e r 

Date Collected: 08/23/05 1545 

Date Received: 08/25/05 0840 

Qual 

.Total 
Dncert . 

<2 a * / - ) MDC 

Prep 
Date 

Ana lys i s 
Date Batch # y i a * 

S R - 9 0 BY G?PC E P A - 9 0 5 MOD 

S t r o n t i u m 9 0 0 . 12 0.35 

p C i / L 

0 . 5 6 

9 0 5 MOD 

0 8 / 2 9 / 0 5 ' 0 9 / 0 6 / 0 5 5241086 

R A - 2 2 6 BY E P A - 9 0 3 . 0 MOD 

Radium (22S1 0 .22 U 

p C i / L 

0 . 2 5 0 .40 

9 0 3 . 0 MOD 

0 8 / 2 9 / 0 5 0 9 / 1 2 / 0 5 5241081 67 

R A - 2 2 8 BY GFPC BPA 9 0 4 MOD 

Radium 228 1.06 U 

p C i / L 

0 . 7 5 1.2 

5 0 4 MOD 

0 8 / 2 9 / 0 5 0 9 / 1 2 / 0 5 5241082 47 

GROSS A / B BY GBTC BPA 9 0 0 . 0 MOD 

G r o s s A l p h a 2 8 . 9 

p C l / L 

7 . 8 5 . 9 

9 0 0 . 0 MOD 

0 9 / 0 7 / 0 5 OS /10 /05 5250079 

HOTE(S) 

Data are incomplete without the caae narrative. 

MDC is detennined by iCBtrument perforaianca only. 
Bold results are greater than the HDC 

n Result Is less than the saraple detection limit. 

LOT# F5H250304 57 of 824 



STL ST. LOUIS 

URS C o r p o r a t i o n 

C l i e n t Samole ID: OUTFALL002-D01N-GRW 

S e v e r n T r e n t L a b o r a t o r i e s - R a d i o c h e m i s t r y 

Lab Sample ID: F 5 H 2 5 C 3 O 4 - 0 0 2 
Work, O r d e r : HH9M7 
M a t r i x : WATER 

Date Collected: 08/23/05 1545 
Date Received: 08/25/05 0840 

Parameter Result Qual 

Total 
Uncert. 

(2 o+/-) HDC 

Prep Analysis 
Date Data Batch # 

T o t a l Uran ium by KPA ASTM 5 1 7 4 - 9 1 
Tota l Uranium 31.4 

Uff/Ii 

0.31 0.0 

5174-91 , 

09/01/05 0S/2S/0S 5243336 

;/ 

i; 

NOTE(S) 

Data ara incomplete without the case narra t ive . 
HDC i s d«termi.ned by inatriuiLent p e r t o m a n c e only . 
Bold r e s u l t s a r e g r e a t e r than the MDC 

LOT# F5H250304 28 of 824 



STL ST. LOUIS 

URS Corporation 

C l i e n t Samole ID: OUTFALL002-D01N-GRW 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F5H250304-002 Date Col lec ted : 0 8 / 2 3 / 0 5 1545 
work Order: HH9M7 Date Received: 0 8 / 2 5 / 0 5 0840 
Matr ix: WATER 

Tota l 
Oncort . p , , p Ana lys i s 

P . r a m . t . r Resu l t Qual ( 2 a + / - > MDC °"=" ' ^ ' ^ ' B a t c h * Y l d * 

T o t a l O r a n i u r a b y KPA ASTM 5 1 7 4 - 9 1 u g / L 5 1 7 4 - 9 1 

T o t a l Uran ium 3 1 . 4 0 . 3 1 0 . 0 0 9 / 0 1 / 0 5 0 9 / 0 1 / 0 5 524333S 

NOTB(S) 

Data are incomplete vitbout the caae narrative, 

MDC is determined by instrument perfonnance only. 
Bold result! are greater than the HDC 

LOT# F5H250304 58 of 824 
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S E V E R N 

T R E N T STL 
Analysis Re[>ort for Total l-'raniutn bv KPA 

Batch: 5243a36 Operator: 402350 

STL St. Loiis 
13715 Rider Trail North 
Earth City. MO 63045 

SajnrolD 
F:H2sa3oi«i2 

i:ncTot«l UncCount MDC CRDL WBKNO Alkwat tHewl Vol InftrRttuU Dllatloii l a n r RanPattTlnM Rwult 

HH9M71AX 5.00O0 tnL 5.0000 rnL' i l J ^ - i a o T ' l ^ i rOO~W'A11 9VT/05"i5:K ilJBE*Mr ligf 3.73TMO0""yoi6E-><X)0 J.^OE-OOr iSoOE'̂ WM 

Laboratory Control Sample Information 

Sampin wKigso CoinoaatnlWaait RCTUK StdAddcd R»:»v«rv 

in ' 
H 

in 

O 
a 
M 

in 

• 

Sample Duplicate Information 

SttmpifJP S>||HP>eWRKf< SampltRntil t DMP ID Dug WRKIVO Dtfp Rcmll RTD RER 

Matrix Spike Information 

MSSaronlD MSWRKNO Sempin SimpWlUCTQ CemaonfDtNaiae MSRwelt SampRnBlt SU/>illW«< RMoverv 

OJ 
CD 
OD 

0 
l-h 

03 

to 

9/2/2005 2;00;06PM Page I of 1 RadCaplucveDion 4.0 JO. released 12/14^2004 
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STL ST. LOUIS 

Lab Nane: STL Buffalo 

Lab cede: RBCNY' case No. 

Matrix ( s o i l / w a t e r ) : WATER 

% So l id s : 0.0 

Wet ChemiBtry Analysis 

Oancract: 

SAS I fe . : 

8/61 
Cl ien t Sanple Ito. 

EB0IT-C3W 

SDG Ns . : 250304 

l a b Sanple ID: A5932B02 

Date Sanp/Rficv: 08/23/2005 08/27/2005 

Barameter Name 

Weak Acid Dissociable cyanide 

Units of 
MRasure 

VD/L 

Result 

0.010 

c 

u 

Q M 
Method 
Nutiber 

4500 CN I 

Analyzed 
. Date 

08/31/2005 

Cuiinents: 

LOT# F5H250304 PCRM I - WC 
75 of 824 



STL ST. LOUIS 
• 

Lab Name: STL Buffalo 

Lab Cbde: RBCNY Case No. 

Matrix (soil/water): WTER 

% Solids: 0.0 

Ctotmients: 

Wet Qiemistry Analysis 

Cbntract: 

SAS No.: 

9/61 
d i e n t Sairple No. 

OUTFALL 002-T01N-C3tW 

EDG No.: 250304 

Lab Sanple ID: A5932801 

Date Sanp/Recv: 08/23/2005 08/27/2005 

Parameter Name 

Weak Acid Dissociable Cyanide 

Unita of 
Measure 

M3/L 

Result 

0.010 

c 

U 

Q M 
Method 
Number 

4500 CN I 

Analyzed 
Date 

08/31/2005 

LOT# F5H250304 KM1 I - WC 76 of 824 



STL ST. LOUIS 

Lab N^me: STL Buffalo 

Lab Code: REO^ c&se No. 

r>&trix (soil/water): WATER 

% Solids: 0.0 

Wet Chemistry Analysis 

Obntract; 

SAS No.; 

10/61 
client Sanple Nb. 

OUTEALL 002-TOlN-GRW 

SDG N o . : 250304 

lab Saitple ID: A5932801FD 

Date Sanp/Recv: 08/23/2005 08/30/2005 

Parameter Name 

Weak Acid Dissociable Cyanide 

Units of 
Measure 

M3/L 

Rfi.sult 

4.4 

c Q M 
Method 
Number 

4500 CN I 

Analyzed 
Date 

09/01/2005 

Oatments: 

'- LOT# F5H250304 K5RM I - wc 77 of 824 



STL ST. LOUIS 

53/61 
Pagc2or4 

MnttKrhaBBel Tabic 
Type: UBIOIUWIU 

Cbaoncl Range: 1 la 1 - Cup Range: 39 to 74 

Cup 

39 

40 

41 

43 

43 

44 

4S 

46 

47 

48 

49 

50 

51 

52 

S3 

54 

55 

te 
S7 

SS 

59 

«0 

61 

62 

63 

64 

« 
66 

67 

6S 

69 

70 

71 

T2 

73 

74 

Sample U> 

•5941301 

•9942501 

aS942S02 

B5942601 

aS94Z602 

a594ai03 

l59328aiFU rW/D 

•59J27Ui 

*5938701 

a59426IM 

ccv#41®2Sppni 

CCtXMZ 

(5942606 

15942701 

•594260S 

»5932»)1FD FW/D 

a5942605SI>^.i 

•5942608 

0594320] 

8594.ra2 

aS943203 

ccvMI@.2Sppni 

ccb«2 

«S943293FD 

a59432<M 

a5943305 

85943206 

(15943207 

B5943308 

B5943Z09 

SS943210 

05943211 

a59432Ildap 

cevMl®.25ppni 

ctb*62 

SampUng 
Date 

01 Sep 2005 

01Scp200S 

01 Sep ZOOS 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01Scp200S 

01 Sep 2005 

01S«p300S 

01 Sep 2005 

01 Sep 2005 

01 Sep 2095 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 21)05 

01Sep20«S 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2005 

01 Sep 2805 

01Sep2O05 

OlSfpZOUS 

01 Sep 2005 

OJ Sep 2005 

01 Sep 2005 

01 Sep 3005 

01 Sep 2005 

SanpUng » 
TiDM R 

09:51:44 

09;S2:27 

09-.53rf»9 

09:53:52 

09:34:35 

09:55:17 

09-.S5-i9 

0956:43 

e9:57'.27 

09:58!10 

09:58:54 

09:59 J 8 

1DHM:22 

10:01:05 

10:01:48 

10:03:13 

10:03 J 6 

10:04:39 

10HK:2I 

10:06:04 

10:06:47 

10:07:31 

10:08:14 

10:08:59 1 

10:09:43 1 

10:10:27 1 

10:11:10 1 

10:11:54 1 

10:12:38 1 

10:13:22 1 

10:14:04 1 

10:14:47 1 

10:15 JO 

10:16:12 1 

10:16:55 1 

or CYANIDE 
tp» (mg/L) 

1 16330 

i 0.014S 

1 0.0128 

I a0096 

1 0.0080 

1 ojxm 

1 0.0044 

1 -0.0000 

1 0.0J87 

1 O.t045 

1 0.2463 

-O.000O 

0.0036 

-0.0000 

-0.0000 

A AiLif: 

0.0055 

0.0918 

0.0037 

0.0O37 

-O.0O00 

-0.0000 

1 0J i45 

-0.0000 

-0.0000 

.OiKWO 

-0.0000 

.4.0000 

-0.0000 

-0.0000 

•0.0000 

-0.0000 

0.0(W3 

0.0048 

U.2470 

-0.0000 

Aoto 
DO 

Jartor^ 
1.00 

1.00 

1.00 

IJBO 

I M 

LOO 

IJJO 

1.00 

1.00 

1.00 

1.00^6.5/^ 

l.WX.Ol 

i.ofN 
1.00 

1.00 1 
1 nn 1 

1.00 > J j U ^ ' 
1.00 

1.00 

1.00 

1.00 

& t . 

1.00^ ^ 

, i.w>9:^'/-> 

1,00'. i>' 

LOO"^ 

1.00 \ 

1.00 j 

1.00 

'•w ))ii.i^^ 

1.00 

1.00 \ 

1.00 j 

1.00 ^ 

1.00 •?&&>» 

1.00 < o l 

. J ^ ^ 

.LOT# F5H2 5 03 04 120 of 824 
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L A B O R A T O R Y T E S T R E S U L T S 

Job Mimber: 509801 Date: 09/09/2005 H 
CUSTOMER- STL S t . Louis, HO. PROJECT:-DRItilCIlie WATER ATTN: TERRY LOLLrNG 

Customer Sample ID: OUTFALL 02-DOIH-GRW 
Date Sampled : 08/23/2005 
Time Sampled : 15:45 
Sanple Matr ix : Water 

Laboratory Sample ID: 509801-1 
Date Received : 08/30/2005 
Time Received : 13:00 

T€ST HETKOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT FLAGS HOL . RL DILUTION •UNITS BATCH OT ;0ATE/Ti«E: T£Ch 

EPA 200.8 Lead (Pb), Dissolved 0.132 0.152 0.500 ug/L 152257 09/02/05 1209 bjh 

IO \ t ^ In Descr ip t ion = Dry Wgt. Page 2 

O 

M) 

03 
to 



STL S T . LOUIS 

L o t - S a i q i l e # . 
D a t e S a n ^ l e d . 

DBS C o r p o r a t i o n 

C l i e n t Sample ID: ODTFALI.002-T0UI-GSM' 

TOTAL M e t a l s 

. : P5H250304-001 

. : 0 8 / 2 3 / 0 5 15 :45 D a t e R e c e i v e d . . : 0 8 / 2 5 / 0 5 
M a t r i x . WATER 

PARAMETER 

Prep Batch #. 
Selenium 

RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

: 5241401 • 
2.6 B,J 5.0 ug/Ii MCAWW 200.B 08/29-08/30/05 HH9HeiAH 

Dilution Factor: 1 Analysts Time..: 17:32 

Prep Batch #...: 5242119 
Mercury ND 

HOTE(S): 

0 .20 ug /L 
Di lu t ion Factor : 1 

MCAWW 2 4 5 . 1 0 8 / 3 0 - 0 8 / 3 1 / 0 5 HH9H61AJ 
A n s l y s i e T i m e . . : 1 1 : 0 4 

B HslinuieU result. Result i& li:ss thut RL. 

J Method blank eunlaininstion. The associaud meltiod blank contains the target analyte at a reportable level. 

LOT# F 5 H 2 5 0 3 0 4 1 3 o f 8 2 4 



STL ST. LOUIS 

Sainple Results 

STL-ST. LOUIS 

Metals Data Reporting Form 

Lab Sample ID: 

Matrix: Water 

Weight: 50 

HH9H6 

Units: _ 

Volume: 

UR/L 

100 

Client ID: OUTFALL002-T01N-GRW 

Prep Date: 8/29/05 Prep Batch: 5241401 

Percent Moisture: NA 

Element 

Selenium 

WL/ 
Mass 

82 

MDL 

0.57 

Report 
Lirnit 

5.0 

Cone 

2.6 

Q 

B 

DF 

1 

lustr 

ICPMS 

Anal 
Date 

8/30/05 

Anal 
Time 

17:32 

Comments: Lot #: F.SH250304 Sample #: 1 

Version 4.75.1 

LOT# F5H250304 

U Result is less than ihe IDL 
B Result is between IDL and RL 

Form 1 Equivalent 

155 of 824 



STL ST. LOUIS 

Sample Results 

STL-ST. LOUIS 

Metals Data Reporting Form 

Lab Sample ID: 

Matrix; Water 

WeiEht: 30 ; 

HH9H6 

Units: ' ug/L 

Volume: 30 

Client ID: OUTFALL002-T01N-GRW 

Prep Date: 8/30/05 Prep Batch: 5242119 

Percent Moisture: NA 

Element 

Mercury 

WL/ 
Mass 

253.7 

MDL 

0.046 

Report 
Limit 

0.20 

Cone 

0.046 

Q 

U 

' DF 

1 

Instr 

CV.\A 

Anal 
Date 

8/31/05 

Anal 
Time 

11:04 

Comments: Lor #: •F5H250304 Sample #: 1 

Version 4.75.1 

•LOT# F5H250304 . 

1.1 Result is less than the IDL 
B Result is between lOL and Rl. 

Form I Equivalent 

157 of 824 



STL ST. LOUIS 

DRS Corporation 

C l i en t Sfflnple ID: OOTFMJ.002-T01N-GRM 

General Chemistry 

Lot-Sample # . . . : F5H250304-001 Work Order # . . . : HH9H5 
Date San^jled. - . : 08/23/05 15:45 Date Rece ived . . : 08/25/05 

PARAMETER 

N i t r a t e 

Mat r ix . WATER 

RESULT RL UNITS 
0 . 1 7 0 . 0 2 0 m g / L 

Di lu t ion Factor : 1 

Nitrate/Hitrite as H 112 

Total Cyanide 

Total Residual 
Chlorine 

8.6 

ND 

50.0 ug/L 
D.i]ucion Factor : 1 

5.0 ug/L 

Dilu t ion Factor : 1 

0 . 1 0 mg/L 

Di lu t ion Fac tor ; 1 

PREPARATION- PREP 
. METHOD ANALYSIS DATE BATCH # 
MCAWW 3 0 0 . O A 0 8 / 2 5 / 0 5 5 2 5 5 4 3 4 

Analysis T ime . . ; 05:21 

MOWW 3 5 3 . 1 0 8 / 2 9 / 0 5 5 2 4 1 3 7 0 
Analysis T ime . . : 00:00 

MCAWW 3 3 5 . 4 0 8 / 3 0 - 0 9 / 0 1 / 0 5 5 2 4 4 1 7 7 

Analysis T ime . . : 00:00 

MCAWW 3 3 0 . 3 0 8 / 2 6 - 0 9 / 0 8 / 0 5 5 2 4 3 2 0 9 

Analysis T ime. . : CC:00 

LOT# F5H250304 14 of 824 



S T L S T . L O U I S 

I j o t - S a m p l s # . 
D a t e S a a i p l e d . 

PARAMETER 

URS C o r p o r a t i o n 

C l i e n t S a a ^ l e I D : OTJTKAIJ.002-D01N-<aiW 

DISSOLVED Metals 

F5H250304-002 
08/23/05 15:45 Date Received..: 08/25/05 

Matrix. WATER 

RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

P r e p B a t c h 
S i l v e r 

A l u m i n u m 

A r s e n i c 

# . . . : 5 2 4 1 4 0 1 
ND 

ND , 

ND 

1 0 . 0 u g / L 
Rll-j t lon Factor : l •. 

3 0 . 0 u g / L 
Di lu t ion Fac tor : 1 ' 

1 0 . 0 u g / L 

MCAWW 2 0 0 . 
AnsJyEis Time 

.MCAWW 2 0 0 . 
Analysis Time 

MCAWW 2 0 0 . 

8 

8 

8 

17:51 

17:51 

Barium 

Beryllium 

Boron 

Cadhnxum 

Cobalt 

Chrornium 

Copper 

Molybdenum 

Nickel 

Antimony 

31.4 

ND 

45.5 B,J 

2.7 B 

1.0 B 

ND 

2.9 B 

1330 

8.5 B 

ND 

Dilution Factor: 1 

20.0 ug/L 

Eilution Factor: 1 

5 . 0 u g / L 
D i lu t i on Fac to r : 1 

5 0 . 0 u g / L 
D i lu t i on Fac tor : 1 -

5 . 0 u g / L 
Dilution Factor: 1 

1 0 . 0 u g / L 
Di lu t ion Factor ; 1 „ 

1 0 . 0 u g / L 
Dilution Factor: 1 

10.0 ug/L 
Dilution Factor: 1 

1 0 . 0 u g / L 
Di lu t ion Factor ; 1 

1 0 . 0 u g / L 
Di lu t ion Factor ; 1 

1 0 . 0 u g / L 
Dilu'.:iou Factor : 1 

Analysis T ime. . ; 17:&1 

MCBHW 2 0 0 . 8 
Analysis Time..; 17:51 

MCAWW 2 0 0 . 8 
Analysis T ime . . ; 13:18 

MCAWW 2 0 0 . 8 
Analysis Tiir.e. . : 17:51 

. MCAWW 2 0 0 . 8 
Analysis Ti-xe..,: 17:51 

MCAWW 2 0 0 . 8 
Analysis Ti.Te. . : 17:51 

MCAWW 2 0 0 . 8 
Analysis T i x e . . : 17:51 

MCAWW 2 0 0 . 8 
Analysis Time..: 17:51 

HCAHW 2 0 0 . 8 
Analysis T ime . . ; 17:!:1 

HCAHH 2 0 0 . 8 

Analysis T ime. . : 17:51 

' MCAWW 2 0 0 . 8 
Analysis Ti.tie. . : 17:S1 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AA 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AC 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AD 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AB 

0 8 / 2 9 - 0 8 / 3 1 / 0 5 HH9M71AF 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AG 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AH 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AJ 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AK 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AL 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AM 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HU9M71AN 

0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AQ 

( C o n t i n u e d o n n e x t p a g e ) 

L O T # F 5 H 2 5 0 3 0 4 1 5 o f 8 2 4 



S T L S T . L O U I S 

DRS C o r p o r a t i o n 

C l i e n t S a n p l e I D : OnTFALL002-D01N-GRM 

DISSOLVED M e t a l s 

L o t - S a n p l e # . . . : F 5 H 2 5 0 3 0 4 - 0 0 2 M a t r i x . WATER 

PARAMETER 

S e l e n i u m 

T h a l l i u m 

V a n a d i u m 

Z i n c 

RESULT 
0 . 8 4 B , J 

0 . 4 4 B , J 

6 . 4 B , a 

ND 

REPORTING 
LIMIT UNITS 
5 . 0 u g / L 

Dilution Factor: 1 

10.0 ug/L 
Dilution Factor: 1 

1 0 . 0 u g / L 
Di lu t ion Fac tor ; 1 

2 0 . 0 u g / L 
Dilution Factor; 1 

METHOD 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

MCAWW 2 0 0 . 8 0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AR 
Analysis Ti rac . . : 17:51 

MCAWW 2 0 0 . 8 0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AT 
Analysis T ime . . ; 17:51 

MCAWW 2 0 0 . 8 0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AD 
Analysis T ime . . : 1 7 : s i 

MCAWW 2 0 0 . 8 0 8 / 2 9 - 0 8 / 3 0 / 0 5 HH9M71AV 

Analysis T ime . . : 17:51 

Prep Batch #...: 5242119 
Mercury ND 

HDTB(S) 

0 . 2 0 u g / L 
Di lu t ion Fac to r : i 

MCAWW 2 4 5 . 1 0 8 / 3 0 - 0 8 / 3 1 / 0 5 HH9H71AW 
A n a l y s i s T i m e . . ; 1 1 : 4 7 

B Esliralied result. Reaill is less th.iu RL. 

1 Method blank contamination. The as.«x;Uled method blank contains the uirget aiialyti; at a reportable level. 

LOT# F5H250304 IS of 824 



STL s : LOUIS 

Sample Results 

STL-ST. LOUIS 

Metals Data Reporting Form 

Lab Sample 11): 

Matrl-x: Water 

Weight: 50 

HH9M7 

Units: _ 

Volume: 

ug/L 

100 

Client ID: OUTF.^L002-D01 N-GRW 

Prep Date: 8/29,'05 Prep Batch: 5241401 

Percent Moisture: NA 

Element 

Aluminum 

Antimony 

Arsenic-

Barium 

Beryllium 

Boron 

Cadmium 

Ciuomium 

Cobalt 

Copper 

Molybdenum 

Nickel 

Selenium 
Silver 

Tliallium 
Vanadium 

WL/ 
Mass 

27 

123 

75 

135 

9 

10 

111 

52 

59 

65 

97 

60 

82 

107 

205 

51 

MDL 

8.5 

0.61 

1.8 

0.60 

0.13 

5.5 

0.067 

3.7 

0.52 

0.72 

0.63 

1.2 

0.57 

1.5 

0.22 

1.6 

Report 
Limit 

30.0 

10.0 

10.0 

20.0 

5.0 

50.0 

5.0 
10.0 

10.0 

10.0 

10.0 

10.0 

5.0 

10.0 

10.0 

10.0 

Cone 

8.5 

0.61 

1.8 

31.4 

0.13 

45.5 

2.7 

3.7 

1.0 

2.9 

1330 

8.5 

0.84 

1.5 . 

0.44 

6.4 

Q 

u 
u 
u 

u 
B 

B 

u 
B 

B 

B 

B 

U 

B 

U 

DF Instr 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

Anal 
Date 

8/30/05 

8/30/05 

8/30/05 

8/30/05 

8,'31/05 

8/30/05 

8/30/05 

8/30/05 

8/30/05 

8/30/05 

8/30/05 

8/30/05 

8/30/O5 

8/30./O5 

8/30/05 

8/30/05 

Anal 
Time 

17:51 

17:51 

17:51 

17:51 

13:18 

17:51 

17:51 

17:51 

17:51 

17:51 

17:51 

17:51 

17:51 

17:51 

17:51 

17:51 

Comments: Lot #: F5H250304 Sanmle #: 2 

Version 4.75.1 

LOT# P5H250304 

U Result i.s less than the IDL 
B Result is between TUL and RI. 

Form I Equivalent 

156 of 824 



STL ST. LOUIS 

Sample Results 

STL-ST. LOUIS 

Metals Data Reporting Form 

Lab Sample ID: HH9M7 Client ID: OUTFALL002-D01 N-GRW 

Matrix: Water Units: ug/L Prep Date: 8/30/05 Prep Batch; 5242119 

Weight: 30 Volume: 30 Percent Moisture: N.'V 

Element 

Mercury 

WL/ 
Mass 

253.7 

MDL 

0.046 

Report 
Limit 

• 0.20 

Cone 

0.046 

_iL. 
11 

DF 

1 

Instr 

CVAA 

AnaJ 
Date 

8/31/05 

Anal 
Time 

11:14 

Comments: Lot #: F5H2S0304 Sample #: 2 

Version 4.75.1 

LOT# F5H250304 

U Result is less than the IDL , 
B Result is between IDL and RL 

Form 1 Equivalent 

158 of 824 
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Analysis Report for Strontium 90 

Batch: 5241086 Operator: 401627 

STL St. Louis 
13715 Rider Trail North-
Earth City, MO 63045 

S«mpiu 

WRKNO 

F5H250304-001 

HH9H61AM 

F5H250304-001D 

HH9H61CC 

F5H250304-001S 

HH9H61CA 

F5H260281-001 

HJC211AH 

F5H26Q281-002 

HX231AH 

F5H 260281-003 

HJC241AH 

F5H2602ai-004 

HJC251AH 

F5H270137-002 

HJERE1AD 

F5H270137^3 

HJERX1AD 

F5H27D137-004 

HJETWIAD 

. F5H270137-005 

HJETX1AD 

F5H270137-006 

HJET21AD ^ 

F5H270137-007 

HJET61AD 

F5H27O137-O08 

HJET71AD . 

F6H 270137-009 

HJET91AD 

F5H270(37-010 

HJEVD1AD 

F5H270137-011. 

HJEVF1AD 

F5H270137-012 

HJEVJ1AD 

F5H270137-015 

HJEVQ1AD -

•XllauSf '" 

Mas 
1000.4000 mL 

0,0137 

999.5400 mL 

0.0122 

989.0700 mL 

0.0141 

9a6.4700' mL 

0,0131 

1010.3700 inL 

0,0142 

1005.3900 mL 

0.0129 

951.2700 mL 

0.0136 

1222.6900 mL 

0.0124 

1264.4100 mL 

.0,0150 

1235.3900 mL 

0.0128 

1214.0900 mL 

0.0129 

1228,7200 mL 

0,0147 

1204.3700 mL 

0,0134 

1209.7200 mL 

0.0129 

1206,3300 mL 

. . 0,0137 

1258.8200,'mL 

0.0139 

1250.3300 mL 

0.0136 

1236.9700 mL 

0.0119 

1230.3800 mL 

0.0133 

9 

9 

9 

9 

9 

g-

g 

g 

g 

g 

g 

9: 

9 

g 

9 

g 

9 • 

g 

g 

Sterna 

Eff 

2.00 

0.4672 

, 2.00 

0.4648 

2.00 

0.4643 

2.00 

0.4734 

2.00 

0.4717 

2.00 

0.4579 

2.00 

0.4621 

2.00 

0.4432 

. 2.00 

0.3963 

2.00 

0.3812 

2.00 

0.3798 

2.00-

. 0.3999 

2.00 

0,4546 

2.00 • 

0.4735 

2.00 

0.4719 

2.00 

•. 0.4575 

2.00 

0.4621 

2.00 

0.4433 

2.00 

0.3968 

Irtslrin 

CotmtDateTime 

HedB3 

9/6/05 15:11 

RedC2 

9/6/05 15:12 

RedC3 

9/6/05 15:12 

RedC4 

9/6/05 15:12 

FledDI 

9/6/05 15:11 

YeHowAI 

9/6/05 15:20 

YeOowBI 

9/6/05 15:20 

YellowB2 

9/6/05 15:20 

YellowDI 

9/6/05 15̂ .20 

YellowD2 

9/6/05 1520 

YellowDS 

9/6/05 15:20 

.YellowD4 

9/6/05 15:20 

RedC3 

9/6/05 19:16 

RedC4 

9/6/05 19:16 

FiedDI 

9/6/05 19:15 

YelowAI 

9/6/05 19:22 

YeHowBI 

9/6/05 19:22 

YelowB2 

9/6/05 19:22 . 

YeBowDI 

9/6/05 19:22 

VInEn.wll.Tlme 

Y Prccin Time 

8/29/05 13:13 

9/6/05 9:00 

8/29/05 13:15 

9/6/OS 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 -

8/29/05 13:15 

9/6/05 9:00 

8/29/05.13.15 

9/6/05 9:00-

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05.9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

8/29/05 13:16 

9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 ' 

8/29/05 13:15 

• 9/6/05 9:00 

8/29/05 13:15 

9/6/05 9:00 

^^^mpgnW 
BkaCntDur 

200.00 

1000,00 

200.00 

1000,00 

200.00 

100000 

200,00 

1000.00 

200.00 

1000.00 

200.00 

1000,00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

. 200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

200.00 

1000.00 

SBinpC;nt 

BkrCnt 

273 

1287 

1074 

1280 

1196 

1317 

293 

1288 

303 

1336 

210 

1210 

257 

1210 

318 

1630 

171 

940 

198 • . 

' 1100 

164 

870 

- 182 

910 

283 
1317 

266 

1288 

296 

1336 

247 . 

1210 

232 

1210 

277 

1630 

177 

940 

AcU>1tY 

1.179E-001 

7.47eE+000 

7.321E+000 

4.449E-001 

4.849E-001 

-3.1B0E-001 

1.233E-001 

-7.844E-002 

-1.729E-001' 

-2266E-001 

-9.B66E-002 

. O.OOOE-tOOO 

1.B03E-001 

8.3B2E-002 

2.172E-001 

4.B87E-002 

-7,824E-002 

-5.524E-001 

-1.199E-001 

pCvO. 

p C t l 

p C i l 

pCi/L 

pCi/L 

pCi/L -

pCW. 

pCi/L 

pCil-

p C i l 

p C l l 

pGifL 

p C i l 

pCH 

pCin. 

pCiA. 

pCirt. 

pCi/L 

pCi/L 

rsiToUi 
UncCount 

3.485E-001 

3.4B3E-001 

1.002E-K)00 

6.668E-001 

9.465E-001 

5.998E-001 

5.915E-001 

5.899E-001 

6.487E-001 

8,468E-001 

4.237E-001 

4.225E-001 

3.676E-001 

3.674E-001 

4.977E-001 

4.976E-001 

3.85BE-001 , 

:-' 3.854E-001 

4.218E-001 

4.212E-001 

3.629E-001 

3.62BE-001 

O.OOOE+000 

- O.OOOE+000 

4.303E-001 

4,300E-001 

- 4.567E-001 

4.5e7E-001 

3.587E-001 

3.580E-001 

4.412E-001 

4.411E-001 

3.408E-O01 

3.407E-001 • 

5.564E-001 

5.537E-001 

4.167E-0Q1 

4.165E-001 

- -WK 
PLC 

5.845 E-001 

2.a22Em 

7.05QE-001 

3.403E-001 

6.137E-001 

2.964E-001 

9.721E-001 

4.693E-001 

1.066E+O00 

5.151E-001 

7.457E-001. 

3,596E-001 

6,171E-001 

2.976E-001 

8.498e-001 

4.118E-001 

6.761 E-001 

3.244E-001 

7.383E-001 

3.554E-O01 

e.319E-001 

3.028E-001 

5.987E-001 

2.871 E-001 

7.190E-O0t 

3 .473E^1 . 

7.7iaE-001 

3.726E-001 

5.938E-O01 

2.868E-001 

7.485E-001 

3.610E-0O1 

5.872E-001 

2.832E-O01 

9.770E-001 

4.735E-001 

7.245E-001 

3.477E-001 

• ^ 9/7/2005 

CD 
to 
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SnmpID AUfluM 
l^HJS 

InstrlD 

Eft CountPateTtme 

Y Ingowih Time 

Y PredD Time 

SampCntD SamaCnt 

BkgCntDur BlteCiit 

Ayt'VJtY IMcTotal 

UBcCoont 

MPA 
PLC 

F5H270137-017 

HJEV41AD 

F5H290000-086B 

HJFHV1AA 

F5H290000-OS6C 

HJFHV1AC 

12335900 mL 

0.0133 

1000.0000 mL 

0.0148 

1000.0000 mL 

0.0135 

9 

g 

g 

2,00 

0.381O 

2,00 

0.3792 

2.00 

0.4004 

Yellow02 

9 / 6 / 0 5 19:22 

YellowD3 

9 / 6 / 0 5 19:22 

Yellow04 

9 / 6 / 0 5 19:22 

B /29 /05 13:15 

9 / 6 / 0 5 9:00 

6 / 2 9 / 0 5 13:15 

9 / 6 / 0 5 9f l0 

8 / 2 9 / 0 5 13:15 

9 / 6 / 0 5 9:00 

200.00 

1000.00 

200.00 

1000,00 

200,00 

1000.00 

200 

1100 

161 

870 

923 

910 

-2.016E-001 

-1.326E-001 

7.651E+O0O 

p C i l 

p C i l 

pCTL 

4.136E-001 

4.131E-001 

3.736E-001 

3.734E-001 

1.028E-tOOO 

6.865E-O01 

7225E-O01 

3.478E-001 

6.533E-O01 

3.130E-001 

6.757E-001 

3.241 E-001 

00 

tr" 

in 
1 ^ 

O 

H 
in 

[Laboratory Control Sample Information 

SamDin WRKNO 

F5H29000008eC HJFHVIAC 

\Sample Duplicate Information 

SamoID SamoDuDlD 

F5H250304-001S F5H25O3O4-001Q 

[Matrix Spike Information 

ComDaneolName ActivitY 

SR-90 7,651 E+OOO 

Activitv nuoAcUvitv 

7.321 E-fOOO 7.478E-1000 

StM(l(f«4 

9.455E+<X» pCrt. 

RFR 
2.12% 

RER 

8.059E-002 

Reco\tTY. 

80.92% 

Jl 

J 

J 
SampID 

F5H250304-001 

F5H250304-001 

SamoMSID 

F5H250304-0010 

F5H25O3O4-0O1S 

SampteActlKltY 

1.179E-O01 pCi/L 

1.179E-001 pCifL 

MSAcflyltY 

7.478E+000 pCW. 

7.32 lE-f000 pCI/L 

StdAdded 

9.46QE+O00 

9.660E-l<100 

HSBecovctv 

79.06% % 
78.56% % 

cn 
to 

O 
1^ 9/7/2005 
CD 

to 
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S E V E R N 

TR U N I STL Analysis Report for Radium 228 

Batch: 5241082 Operator: 400697 

STL St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 

WRKNO 

F5H250304-001 

HH9H61AP 

F5H2SO304.O01O 

HH9H61CG 

F5H2S0304-001S 

HH9H61CF 

F5H2eO410-001 

HJD2V1AD 

F5H26O410-O01S 

HJD2V1AH 

F6H260410-001X 

HJD2V1AR 

F5H29O00OO82B 

HJFHQIAA 

F5H29O00O-082C 

HJFHQ1AC 

" Alimf 
Mass 

982J900 mL 

0.0228 

994.4600 mL 

0.0253 

1004.9900 mL 

0.0299 

803.4700 mL 

0.0339 

817.9700 mL 

0.0340 

958.4000 mL 

0.0341 

1000.0000 mL 

0.0327 

1000.0000 mL 

0,0332 

S 

g 

9 

s 

9 

g 

g 

g 

—ar 
0.4623 

0.4430 

0.4451 

0.4387 

0.3968 

0.3809 

0.4796 

0.4003 

YYIeld 

67.26 

70.33 

74.63 

70.88 

68.20 

71.43 

100.00 

73.63 

100.29 

73.0B 

100.59 

75.82 

96.46 

71.43 

97.94 

75.82 

Truncate CountUatelime 

l i f U s InstrED 

^alse 

False 

False 

False 

False 

False 

False 

false 

9/12/05 10:43 

YellowBI 

9/12/05 10:43 

Yeltowaz 

9/12/05 10:43 

YellowB3 

9/12/05 10:43 

YBrowB4 

9/12/05 10:43 

YellowDI 

9/12/05 10:43 

YeltowD2 

9/12/05 10:43 

Ye1lowD3 

9/12/05 10:43 

YeliowD4 

U n B f 9 * 1 " l ime 

YPre^pTlme 

8/29/OS 15:10 

9/12/05 8:40 

8/29/05 16:10 

9/12/05 8:40 

8/29/05 15:10 

9/12/05 8:40 

8/29/05 15:10 

9/12/05 8:40 

8/29/05 15:10 

9/12/05 8:40 

8/29/05 15:10 

9/12/05 8:40 

8/29/05 15:10 

9/12/05 8:40 

B/29/05 15:10 

9/12/05 8:40 

SampCnllJ ^ampCitt ^ s L L 

BksCntDur BlcsCnl 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

100O 

309 1 

1210 

805 1 

1830 

B75 1 

1350 

486 1 

1310 

895 1 

940 

354 1 

1100 

193 1 

870 _ 

763 1 

910 

YES 

Siema 

2,00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2,00 

Ac t i v i t v 

1.062E*-W)6 

pCifl. 

6.997E-r00O 

pan. 

7.307E-fOOO 

pCi/L 

2.938E+000 

pCi/L 

1.012E-tO01 

pCiA. 

1.63BE-1000 

pCifl. 

2.472E-001 

pClfl. 

6,654E+000 

pCi/L 

l)ncT,rtl 
UncCount 

7 .514E^1 

7.438E-0Q1 

1.206E-»O00 

S.825E-001 

1,098E+O00 

8.174E-001 

7.754E-001 

7.175E-001 

t.382E+000 

9.418E-001 

6.083E^01 

5.859E-O01 

4.991E-001 

4.984E-O01 

9.687E-001 

7.041E-001 

MBA 

1.189E+0OO 

5.734E-001 

1766E-fOO0 

6,1355-001 

9.556E-001 

4.617E-001 

1.023E•^000 

4.94bE-«)1 

9.511 E-001 

4.564E-001 

8.764E-001 

4,219E-001 

8,332E-001 

3.992E-001 

7.494E-001 

3.594E-001 

Laboralory Control Sample Information 

F5H290000-062C 

WRKNO 

HJFHQ1AC 

ComoonenlName 

RA-228 

Activity 

6.654E+0C0 pCi/L 

StdAdded 

5.287E-f000 pCI/L 

Recovery 

125.86 % 

cn , 

cn 
H i , 

o 
G 
M 
cn 

Sampl/: Duplicate Information 

S a m o i n SamoDuDlD 

F5H26O3O4-O01S F5H2503O4-O01O 

F5H26O410-O01 F5H260410-001X 

Ac t i v i t y 

7.3O7E-1O0O 

2.938E-f00O 

UuoAcUvitv 

6.997E+000 

1,638E+000 

RPD 

4.34% 

56.81% 

£££ 
1.349E-001 

9.395E-001 

Matr ix Spike Information 

SamulD SamoMSID 

F5H250304-001 F5H250304-001D 

F5H250304-001 F5H250304-001S 

if^ F5H260410-001 F5H260410-00IS 

0 
l-ti 9/13/2005 4: I0;36PM 

00 
t o 

SafliDteActlvHv 

l.Ofi pCiA. 

1.06 pca 

2.94 pCi/L 

M?A?11yllY 

7,00 

7.31 

10.12 

pCi/L 

pCil. 

pCil 

Page 1 of 1 

SIdAAIetJ MSRwovefv 

5.32 131.61 % 

5.26 138.91 % 

6.46 111.06 % 
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S E V E R N 
t R LN I STL Analysis Report for Radium 226 

Batch: 5241081 Operator; 400697 

STL St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 

rfi 

S a n a t W 

W R K M O 

F5H25O304-001 

HH9H61AN 

F5H250304-001D 

HH9H61CE 

F5H25O3O4-0aiS 

HH9H61CD , 

F5H26O410-001 

HXeVlAC 

F5H26O410-001S 

HJD2V1AG 

F5H26O410-001X 

HJD2V1AT 

F5H29O0O0-081B 

HJFHR1AA 

F5H29O000-081C 

HJFHR1AC 

A l iouo t 

Slema 

982.3900mL • 

2,00 

994.4600mL 

2.00 

1004.9900mL 

2.00 

803.4700mL 

2.00 

B17.9700mL 

2.00 

682.4000mL 

2,00 

lOOO.OOOOmL 

2.00 

lOOO.OOOOmL 

2,00 • 

'1 runcate 
Yields 

False 

False 

tialse 

False 

False 

False 

False 

False 

BaMf l ss 

BaYie ld 

0.0228 

67^6% 

0.0253 

74.63% 

0.0299 

68.20% 

0.0339 

100.00% 

0.0340 

100.29% 

0.0341 

100.59% 

0.0327 

96.48% 

0.0332 

• 87,94% 

In i t row th Cnt Uate l i m e 

1.0894 9 / 1 2 / 0 5 12:30 

0,2074 ProteanO 

1.0895 9 / 1 2 / 0 5 12:30 

0.2009 PrDtean2 

1.0895 9 / 1 2 / 0 5 12:30 

0.1928 -Prot«an3 

1.0896 9 / 1 2 / 0 6 12:30 

0.1880 PrDlear4 

1.0B97 9 / 1 2 / 0 5 12:31 

0.1856 ProteanS 

1.0B98 9 / 1 2 / 0 6 12:31 

0.1853 ProteanO 

1.0898 9 / 1 2 / 0 5 12:31 

0.1856 Protean? 

1.0899 9 / 1 2 / 0 6 12:31 

0.1820 ProteanB 

- B T t V e d o T l m e -

Ca l Type 

9 / 1 2 / 0 5 10:10 

2 

i l i 2 l 0 5 m 0 

2 

9 / 1 2 / 0 5 10:10 

2 

9 / 1 2 / 0 5 10:10 

2 

9 / 1 2 / 0 5 10:10 

2 

9 / 1 2 / 0 5 10:10 

2 

9 / 1 2 / 0 5 10:10 

2 

9 / 1 2 / 0 5 10:10 

2 

{wmuCn tUu r 

B k e C n t D u r 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

200 

1000 

SampCnt 

B k g C n l 

40 

128 

623 

105 

915 

118 

480 

124 

1440 

81 

328 

36 

31 

101 

938 

123 

Act iv i tv 

Z173e-001 

p C i l 

1.112E*001 

pCM. 

1.07SEt001 

p C i l 

6.228E«DM) 

pClfl. 

1.933E+001 

pCifl. 

6.108Et00O 

pClfl. 

1.247E-O01 

pCiA. 

1.059E+OO1 

pCiA. 

IlncTpisI 
tJncCiHint 

2.454EW1 

2.444E-001 

1.373E+O00 

8.057E-001 

1.309E4<K)0 

7.4t3E-001 

8.751 E-001 

6.148E-O01 

2.193E-tO00 

1.036E-t000 

9.2e9E-001 

6.972E-001 

1.e57E-001 

1.652E001 

1.280EtO0O 

7.194E-001 

PLC 

3.959E-001 

1.776E-001 

3.331 E-001 

1.478E-001 

3.061 E-001 

1.367E-001 

3,559^-001 

1.585E-001 

2.908E-001 

1,271 E-001 

2,892E-001 

1,189E-001 

2,725£-C01 

1,207E-001 

2.988E-001 

i,3:aE-ooi 

Laboratory Control Sample Information 
SampID WRKNO Analvte 

F5H290000-081C HJFHR1AC Ba-226 

\Sample Duplicate Information 

Activity 

i,o59E+ooi pax. 1.119E+001 

Recovery 

84,60 % 

J 

J 
SaioBlO 
F5H250304-001S 

F5H260410-001 

SampDupU) 

F5H250304 0010 

F5H260410-001X 

Activity 
1.078E+O01 

6.228E-f000 

PHpActJvity 

1.112E+001 

6108E+00Q 

JKTU 

3.08% 

1.94% 

RF.R 

1259E-001 

6.650E-002 

to 

cn 

O 
a 
M 
CD 

Matrix Spike Information 

Ul 
0 
0 

0 
l-h 

00 
NJ 
J i 

S a m p l D 

F5H250304-001 

F5H2503Q4-001 

F5H260410-001 

SflfflpMStP 
F5H250304-001D 

F5H25O304-001S 

F5H260410-001S 

9/I.1/200S 4:09:5.^PM 

W R K N O 

HH9H61CE 

HH9H61CD 

HJ02V1AG 

Analyte 

Ra-226 

Ra-226 

Ra-226 

Act iv i tv 

2.173E001 

2.173E001 

6.228E+000 

pCirt. 

pClfl. 

pCi l . 

MSAcUv i ty 

1.112E-rO01 

1.079E+001 

1.933E+001 

StdAsUsd 
1.126E+001 

1.114E-K)01 

1.36BE+O01 

Recovery 

96.82% 

. 96.84% 

95.73% 
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MOLYCORP 
DATA REVIEW SUMMARY 

Data Package Number: F5H250304/250304<''V509801^^^ 

Sampling Event: Outfall 002 Sampling 2005 LOT: F5H250304 presented bv STL-StLouis 

Matrix: Solid D Water Kl Biota D 

Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No 

Data Reviewer: Karen Kronoveter Date Completed: 10/04/05 

Peer Reviewer: Stacey Malerba _ ^ Date Completed: 10/31/05 

The table below summarizes the results presented in this data package. 

IkUII I ) 

Omi-.XLLuua-TOlN-GKVV'' 

OUTFALL002-D01N-GRW '̂̂  

TB04T-GRW 
EBOIT-GRW 

, V ' " •' 

QC 
.Type 

S.\ 

SA 

TB 
EB 

l.iil) ID'-' 

1-51I250304-00I/ 
A5932801^'' 

F5H250304-002/ 
509801-1 

F5H250304-003 
A5932802 

ty , 

'' a-

-i 

w 

w 

w 
w 

o 

E 

7 

X 

1 

E 

'i 
oa 
X 

se 

X 

^^_3 

''.-'-"'"'•'. 

CQ 

« 

'< 
VI 

0 

X 

'E 

s 
i 
X 

''-. 
Rct]iicsti-(l AiiiilysL-s 

- : •- . .:;. 1 

£ 

*S 

3 

-

X 

13 

X 

X 

3 
u 

X 

X 

Qi 

2 
z 

X 

z 

z 

X 

u 
"2 'S 

X 

Si 

"S n >-. 
U 

< 

X 

u 
3 

X 

Q 
Q 
U 
H 

X 

u 
0 

X 

X 
X 

u 
0 
> 
so 

X 

oa 

• 0 
e « 
S 
3 

X 

Matrix: S-Soil W-Water 
QCType: SA-Sample T B - Trip Blank EB = Equipment Blank 

Additional sample volume provided and used for matrix QC 
Multiple lab IDs are presented for Lot # F5H250304 
Field Duplicate (Outfall 001-TOlD-GRW) presented with this sample ID (A5932801FD) 
WAD cyanide analyses performed by STL Buffalo. 
In addition, it is noted that an analysis was performed on the field duplicate sample OUTFALL002-T01D-GRW, despite the following 

The laboratory data sheet for the field duplicate sample incorrectly lists the sample ID as OUTFALL002-T01 N-GRW, with a 
laboratory ID of A5932801FD. The proper field ID is OUTFALL002-T01D-GRW. 
The requested analysis for the field duplicate was on HOLD. 

'̂' Lead (dissolved) and metal analyses performed by STL Valparaiso. 
TCDD = tetrachlorodibenzo-p-dioxin 
PCBs= polychlorinated biphenyls 
WAD Cyanide = weak acid dissociable cyanide 

The data review was conducted in accordance with SOP 12.0, Data Validation of Permit Data. The table 
following the case narrative summary presents the results ofthe review and any qualified data. Results are only 
detailed in the comment section if they fell outside review criteria. 

Case Narrative Summary: Except as noted below, any ofthe issues noted in the laboratory case narrative 
potentially affecting data quality are addressed in the appropriate sections in the table below. 

R:\Projecls\22236229_Permil_Tech_Suppon\Task_01\2,0_QA_QC\Ouirall 002 for Permit Application\OUTFALL002DVRcponSLMFINAL,doc, 02/21/03 
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The laboratory case narrative noted all chemical analysis results are based upon sample as received, wet weight, 
unless otherwise noted. All radiochemistry results are based upon sample as dried and ground with the exception 
of tritium, unless requested by the client for wet weight. This comment was not relevant to the data analyzed, as 
all samples submitted were aqueous. 

The laboratory case narrative notes that pursuant to 40CFR Part 136.6, pH, Total Residual Chlorine, Dissolved 
Oxygen, Sulfite, and Temperature analyses are to be performed immediately after aqueous sample collection. The 
comment further describes that upon laboratory receipt, these parameters were analyzed as soon as possible. It is 
noted, however, only one of these parameters was requested and reported as a target analyte. Ofthe analytes 
commented upon, only the analysis for total residual chloride was requested and reported. 

Sample EBOIT-GRW was accidentally sent to the subcontracting laboratory instead ofthe MS aliqttot for WAD 
cyanide. As such, WAD cyanide was reported for both the primary field sample (Outfall002-T01N-GRW) and 
the equipment blank (EBOIT-GRW) and a MS for WAD Cyanide was not performed. The cUent (URS) was 
informed ofthis error. In addition, the field duplicate aliquot (Outfall002-T01D-GRW), collected as a back-up 
sample and designated as "on-hold" pending results ofthe primary sample, was submitted to the sub-contract 
laboratory and analyzed. 

Re\ie\\ Parameter 

Sumple-specific Parameters 

COC & Sample Receipt 

Criterialf 
- '.Met?'"'-'~^ 

Complete wii:i 
;'Yes," "No." >•! 

, •'; "Not 
• Applicablf " 

Yes 

£;%5^^i^5:^^ ' Comments c • 

1 HI i..icli " S D " response, list what was out, associated acceptance limits, all qualified 
il.ii.i. .iiul bi.i^ iliK-iiii'ii I ir reference associated table with pertinent details. ,'.; 

A total of five coolers were received containing sample bottles for 
three groundwater samples collected for the Outfall 002 sampling 
event under chain of custody (COC) by Severn Trent Laboratories 
(STL) in St. Louis, MO on August 25*, 2005, with temperatures 
ranging from 2 to 3°C. It is noted on the Condition Upon Receipt 
Form that one OUTFALL002-T01 N-GRW sample container 
sampled 08/23/05 at 1545 arrived broken. In addition, it is noted 
that sample FBOIT-GRW only had bottles for the following 
analyses: Ra-226, Ra-228, Gross Alpha, nitrate as N, and residual 
chlorine. Sample containers for OUTFALL002-D01N-GRW were 
received for uranium and dissolved metals. Lastly, sample FBOID-
GRW was received for uranium analysis only. 
Sample containers for a field duplicate sample, equipment blank, and 
field blank were submitted for the following analyses, but were 
marked with as status of "ON HOLD". The specified analyses were 
not to be performed until further instruction by the client. 
Results for the analysis of Tritium on sample OUTFALL002-T01N-
GRW were not received with the initial package, but were supplied 
in a follow-up submittal. 
As noted in the Non-Conformance Summary for SDG 250304, for 
the analysis of WAD cyanide, the sample cooler was received with a 
temperature of 20.0°C. Based on EPA data validation guidelines, the 
field duplicate to OUTFALL002-T01 N-GRW was qualified as 
estimated (J) with a qualifier code of "P". Upon further review of 
the COC and data sheets, the following issues were noted: 

• The data sheet for OUTFALL002-T01D-GRW lists the 
sample ID as OUTFALL002-T01 N-GRW, with a 
laboratory ID of A5932801FD, designating it as a FD 
sample. 

R:\Projects\22236229_Pennit_Tech_Suppon\Task_01\2,0_QA_QC\Ouirall 002 for Permil Applicalion\OUTFALL0Q2DVReport SLM FINALdoc, 02/21/03 
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Review Parameter 

' 

Holding Times 

Laboratory Blank Results 

Matrix QC 
• MS/MSD 
OUTF ALL002-T01 N-GRW 
OUTFALL002-D0IN-GRW 
• LD 
OUTFALL002-T01N-GRW 
OUTF ALL002-D01 N-GRW 

Criteria 
.Met? 

No 

No 

No 

C()mments 

, • The above-mentioned requested analysis was specified as 
on HOLD. 

As noted in the Job Sample Receipt Checklist for SDG 509801, 
utilized by STL-Valparaiso, the cooler containing sample containers 
for the analysis of dissolved lead was received with a temperature of 
26.8°C. It is suspected thatan insufficient amount of time between 
sample packing and receiving (8 hours) may have contributed to the 
sample bottles' temperature. It was not considered necessary to 
qualify the dissolved lead OUTFALL-002-TOlN-GRW sample 
result. 
The prescribed analytical holding time for the analysis of residual 
chlorine stipulates immediate analysis. As samples were received 
beyond collection time and considered outside of holding time, the 
residual chlorine result for sample OUTFALL002-T01N-GRW was 
qualified as estimated (UJ), as summarized in Table 1.1. 

Only those instances, in which laboratory blank resuhs did not meet 
the acceptance criteria, are commented upon here. It can be assumed 
that for all other analyses, target analytes were not detected in any 
laboratory blanks in excess ofthe reporting limits (RL) or in low 
quantify detections resulting in data qualification. 
Multiple total and dissolved metal analytes were detected in 
associated initial calibration blanks (ICB), method blanks (MB), or 
continuing calibration blanks (CCB), resulting in qualification, as 
summarized in Table 1.2. Sample results were qualified as 
nondetect (U) at the RL if the reported analyte concentration was 
less than 5 times the equivalent blank concentration. Negative blank 
concentrations (as in the case of mercury) were evaluated for 
potential effects constituting a low bias in the reporting of these 
results; thereby resulting in the qualification of nondetect results as 
well as estimated (UJ). 

1,2-Dichloropropane was recovered in the MS performed on sample 
OUTFALL002-T01 N-GRW slightly below the acceptance range of 
80-118% for this compound, with a recovery of 77%. Due to the 
increased potential for uncertainfy in the reporting ofthis result 
suggested by the low matrix spike recovery, this analytical result for 
this compound was qualified as estimated (UJ) with a qualifier code 
of "MS" assigned. 
All pesticide analytes were recovered well within the acceptance 
range in the MS analysis performed on OUTFALL002-T01N-GRW. 
However, all ofthe same pesticide analytes were recovered poorly in 
the MSD performed on the same sample. Due to the systematic 
presentation ofthe low recoveries in the MSD, it is likely that the 
sample was mis-spiked (a reduced aliquot was spiked into this 
sample). The laboratory case narrative noted that the sample was re-
prepared and re-analyzed outside of holding time, confirming the 
nondetect resuUs obtained for the initial analysis. The initial set of 
pesdcide resuhs were selected for reporting for the following 
reasons: 1) both analyses resulted in the same analytical results 
(nondetect for all parameters), 2) only an MS is required per 
drinking water methods (series 600) so there is adequate matrix QC 
results to support the initial data set, and 3) that all pesticide results 
for the re-extracted sample are considered estimated values on the 
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Review Parameter 

Method QC 
• Surrogates 
. PDS 
• Serial Dilution 

Criteria 
.Met? 

Yes 

Comments 

basis of holding time (extracted 7 days beyond the prescribed 
holding time of 7 days from collection to extraction). 

The MS analysis performed on sample OUTFALL002-T01 N-GRW 
recovered nitrate/nitrite as N and total cyanide below the acceptance 
range of 75-125%, with recoveries of 64% and 62%), respectively. 
Due to the potential low bias in the reporting of these results as 
suggested by the low matrix spike recoveries, both detected results 
for nitrate/nitrite as N and total cyanide were qualified as estimated 
(J). 
Free WAD cyanide was recovered in the MS analysis on sample 
OUTFALL002-T01N-GRW, with a recovery of 20%; well below the 
acceptance range of 85-115%). Consistent with SOP 12.0protocol, 
qualification for inorganic analytes exhibiting matrix spike 
recoveries less than 30% were assigned as follows: nondetect results 
were qualified as unusable (R), and positive results were qualified as 
estimated (J). Accordingly, the WAD cyanide results for sample 
OUTFALL002-T01N-GRW was qualified as unusable (R). The 
WAD cyanide resuU reported for the field duplicate sample was also 
rejected. See the field duplicate sections fdr details. It is noted that 
the LCS/LCSD recoveries for this anlayte were acceptable, with 
recoveries of 93% and 96%, respectively, demonstrating a matrix 
interference with the detection ofthis analyte. 

Table 1.3 summarizes all data qualification issued on the basis of 
MS/MSD recoveries potentially affecting the qualify of data. 
The laboratory duplicate analysis results for Radium-228 did not 
meet criteria acceptance. Table 1.4 suminarizes the resultant 
qualifications. 

All surrogate recoveries were within acceptance ranges. Post 
digestion spike and serial dilution summaries were not provided with 
the data package submittal, and therefore could not be reviewed 
beyond any comments in the case narrative. 
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V -i 

Re\ie« I'arameU'r 

FieldQC 
• Field Duplicate (FD) 
OUTFALL002-T0IN-GRWFD 
• Equipment Blank (EB) 
. Field Blank (FB) 
• Trip Blank (TB) 
TB04T-GRW 

Nondetect Results w/ Elevated 
RLs? 

1 Package Completeness 

'''•^''"'•' Commeiils 
Mel? 

No 

No 

Yes 

WAD cyanide was nondetect in sample OUTFALL002-T01N-GRW 
with a RL of 0.010 mg/L. The FD for this sample reported a WAD 
cyanide concentration of 4.4 mg/L. The WAD cyanide result for the 
field duplicate was checked back to the raw data because there was a 
huge disagreement between the field sample and field duplicate as 
well as the total cyanide results. Page 120 of 824 included the raw 
data for the pertinent sample run. According to the raw data, a result. 
of 0.0044 mg/l was obtained for this sample. This value is below the 
reporting limit of 0.010 mg/l. As such, the WAD cyanide result for 
the field duplicate sample should have been reported as a nondetect 
result. As such, the WAD cyanide result for the field duplicate was 
also rejected on the basis ofthe low matrix spike recoveries. 

As mentioned previously, the analysis for the EB, FB, and remaining 
three TB samples were assigned with an "ON HOLD" status, and 
were appropriately not analyzed at this time. As all results for 
TB04T-GRW were nondetect for VOCs, no qualification was 
necessary on the basis of trip blank contamination. 

The minimum quantification limit (MQL) for benzidine is 50 pgl, 
however the laboratory RL is 100 pg/L. Benzidine was reported as 
nondetect at 100 pg/L. The method detection limit (MDL) for 
benzidine is 3.62 ug/l. Due to the fact that the laboratory reported 
detected concentrations down to the MDL, the result obtained is 
considered usable to demonstrate that benzidine is not present above 
the MQL. 

It is noted that an MS/MSD analysis was not performed for the re-
extracted pesticide prepped sample.' The original run was selected 
for reporting. 

Detected analyte resuhs with concentrations between the Instrument 
Detection Limit (IDL) and the Reporting Limit (RL) were qualified 
as estimated (J). A qualifier code of "SQL-I" (Sample Quantitation 
Limit) was assigned to reflect the greater uncertainty in quantitative 
values below the RL. 

A discrepancy in analytical times recorded for the analysis of 
mercury on sample OUTFALL002-D01N-GRW has been noted. 
The data sheet presented by St. Louis lists an analytical run time of 
11:47 on 08/31/05; whereas a second data sheet lists an analytical 
run time of 11:14 on 08/31/05. 

R:\Projecur\22236229_Permit_Tech_Support\Task_01\2,0_QA_QC\Oulfall 002 for Permit Application\OUTFALL002DVReport SLM FINALdoc, 02/21/03 



OUTFALL002, 2005 DV Report Page 6 of7 

Review I'aramerer 

Other parameters 

Criteria 
.Met? 
Yes 

Comments 

The following laboratory performance parameters were evaluated 
from the summary forms: 
Laboiratory Control Sample (LCS) and Laboratory Control Sample 
Duplicate (LCSD) resuhs were reviewed for all parameters. Only 
those instances in which LCS/LCSD recoveries did not meet criteria, 
resulting in data qualification, are noted below. Despite the fact that 
the laboratory has established an acceptance criterion for the relative 
percent difference (RPD) of 20%), data qualification was not issued 
for these instances. 

• Total Uranium: Two LCS spikes were analyzed for total uranium 
and were recovered within the acceptance range, however the 
RPD between the two percent recoveries (131%) did not meet the 
QC control limit, as established by the laboratory of 90-112%. It 
was not considered'necessary to qualify total uranium results due 
to the fact that each LCS recovery for two different spike 
amounts (40.0 pg/L and 8.0 pg/L) were well recovered within the 
acceptance range (103% and 107%), respectively). 

• Total Mercury: The mercury recovery in the LCS was 118%, 
slightly above the accepted criteria range of 85-115%, indicating 
a potential high bias in the reporting of results. As the total 
mercury resuh for OUTFALL002-T01N-GRW was nondetect, , 
data qualification was not necessary. 

Table 1.1 
Holding Time Qualification for 

Sample OUTFALL002-T01N-GRW 

Analytes 

Residual Chlorine 

Resultant Qu:iliricutiuii 

UJHT-I 

Table 1.2 
Metal Blank Detections Resulting in Qualification for 

Sample OUTFALL002-T01N-GRW 

Analyte 

Selenium (T) 

Selenium (D) 

Thallium (D) 

Vanadium (D) 

Mercury (T) 

KB 

,— 

— 

0,4 

— 

-0.1 

CCB* 

— 

. 0.6 

0.7 

— 

-0.1 

.MB 

0.76 

0.76 

0.3,9 • : 

4.5 

— 

MDL 

(Ug/L) 

0.29 

0.29 

• 0.11 

0.81 

0.046 

UL 

5.0 

5.0 

10.0 

10.0 

0.2 

Kcsiilliiiit 
Qiiiilitlcatiun 

U MB-I 

U MB, CCB-1 

U ICB, CCB, MB-1 

U MB-1 

UJ 1CB,CCB-L 

ICB = Initial Calibration Blank CCB = Continuing Calibration Blank 
MB = Method Blank MDL= Method Detection Limit ' RL = Reporting Limit 
Note: Table limited to blank detections resulting in qualification.. As. such, all blank detections may not be listed. 
CCB*: the precise sequentially CCB number is not recorded here, only the highest CCB detected value resulting in data 
qualification. 
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Table 1.3 
Matrix QC Summary Resulting in Data Qualification for 

Sample OUTFALL002-T01N-GRW 

\ i iuhte 

1,2-Dichloropropane 
Nitrate/nitrite as N 
Total cyanide 
WAD cyanide 

MS % l< 
.MS1)"..K 

77 
64 
62 
20 

\cceptaiice 
Kaiii>c 

80-118 
75-125 ' 
75-125 

, 85-115 ' 

Resultant 
Qualiflcation 

UJ MS-L 
J MS-L 
J MS-L 

R MS-L* 
•In addition EBOIT-GRW qualified R MS-L for WAD cyanide and FD qualified J MS-L 

Table 1.4 
Laboratory Duplicate Resulting in Data Qualification 

For OUTFALL002-T01N-GRW 

\ l l . l l \ lC 

Radium-228 

MDC* 
(pCi/L) 

0.83 

Original , 
(pCUL) 

2.94 

Duplicate 
(pCi/L)) 

1.64 

Precision Exceedance 
,(RPb 20% or >%'x MDC) 

> 20% RPD 

Resultant 
. Qualification 

UJ D-I 
MDC = Minimum Detectable Concentration *Reported from Method Blank Report 
RPD = Relative Percent Difference 
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Molycorp, Inc. 
Questa Division 
P.O. Box 469 
Questa, NM 87556 
Telephone (505) 586-7642 
Facsimile (281) 276-9216 

Scott Honan 
Supervisor, Environmental Compliance 

August 2, 2005 

Mr. Scott Wilson 
USEPA Region 6 
1445 Ross Avenue 
Suite 1200 
Mail Code: 6WQ-PP 
Dallas.TX 75202-2733 

RE: Molycorp, Inc. Questa Division 
NPDES Permit NM0022306 Renev\^al Application 

Dear Mr. Wilson: 

Please find attached a completed renewal application for NPDES permit NM0022306. 
Note that during the term of both the current permit and the previous permit, there was 
no discharge from Outfalls 001, 004, 005, and during the same period there has been 
continuous discharge from Outfall 002. Molycorp is requesting that the permit continue 
to regulate Outfalls 001 and 002. Outfalls 004 and 005 are not included in the renewal 
application, as there has been no discharge from these outfalls. As both of these 
outfalls would consist solely of stormwater from the Questa mine site if they were to 
discharge, they will be incorporated into the Stormwater Pollution Prevention Plan for 
the facility, and thus regulated under the Multi-Sector General Stormwater Permit. 

The permit application addresses several other issues that should be noted: 

• The New Mexico water quality standard for cadmium was revised on July 17, 2005 
and this new standard has been analyzed in the attached application. The new 
standard is substantially lower than the previous standard, and it appears that the 
receiving water cadmium concentration above Outfalls 001 and 002 may be higher 
than the new standard. In addition, the existing NPDES monitoring data for 
cadmium is based on a detection limit that is higher than the new standard. 
Molycorp requests that no cadmium limit be established until additional monitoring is 
completed using more sensitive analytical methods, in order to determine what the 
actual ambient and effluent cadmium concentrations are. 



• The existing permits describes Best Management Practices (BMPs) consisting of 
two French drains and three recovery wells designed to intercept and collect 
seepage prior to its entry into the Red River. Molycorp requests that these BMPs 
continue to be included in the renewed permit. 

• The manganese pumpback system at the tailings facility was successfully 
commissioned during the term of the current permit. This pumpback system will 
continue to operate during the renewed permit as necessary to meet Outfall 002 
manganese limits. 

• The application includes a Reasonable Potential Analysis for the parameters 
regulated under the current permit. Molycorp requests your consideration of this 
analysis in setting monitoring frequencies in the renewed permit. 

Molycorp believes that this application is administratively complete, and addresses all of 
the issues that were discussed during the pre-application meeting that was held earlier 
this year. Should you have any questions regarding this application package, please 
contact me at 760.856.7656. 

Sincerely, 

^ ^ ^ fetWXKS. 
Scott Honan 

Rich Powell, NMED-SWQB 
Roy Torres, Molycorp 
Anne Wagner, Molycorp 
WilHam L. Sharrer, Molycorp 
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Executive Summary 
NPDES PERMIT NO. NM0022306: RENEWAL APPLICATION 

The application from Molycorp, Inc. includes the standard application forms, EPA 
Form 1 General and EPA Form 2C NPDES, as well as analyses of effluent quality, 
reasonable potential, and calculations of effluent limitations based on best available 
technology (BAT) and for water quality-based effluent limits (WQBEL). Also included 
in the package is a cd-rom disk with the data and reasonable potential worksheets in 
Microsoft Excel. These spreadsheets not only support the analyses and 
recommendations, but will also assist the Permit Writer and NMED with data analysis. 
The analyses use the latest NMED Water Quality Standards, as revised and corrected, 
effective July 17, 2005, and the EPA Region 6 Implementation Guidance for State of New 
Mexico Standards for Interstate and Intrastate Streams, provided by Mr. Wilson in 
February. 

The analyses herein considered both BAT standards and WQBEL, and considered 
Outfall 002 alone and Outfall 002 when Outfall 001 was discharging. Under federal 
regulations, the most stringent standard appUes. 

Analyses presented in the Data Summary and Rationale for BAT and WQBEL 
Calculations and the Critical Analysis of the Existing Database summaries indicate no 
reasonable potential to cause or contribute to an exceedence ofthe water quality standard 
for many parameters, where limitations are based upon WQS. Baised upon these 
analyses, recommendations are also made to reduce the monitoring frequency for certain 
parameters. During a meeting with NMED in June, there was general consensus that the 
chronic aluminum WQS was inappropriate, and that compliance should be based upon 
the acute aluminum standard until NMED had time to complete a TMDL or evaluate a 
site specific standard. A White Paper on aluminum toxicity is included as part of a 
"supplemental information" section in the package to assist in this effort. (Please note, 
the accompanying re-analysis of applicable aluminum criteria is from separate studies 
that are still in progress, and is not a fmal document nor are the findings used as 
recommendations in this application). 

Ofthe parameters analyzed, only cadmium may have a potential to cause compliance 
problems. This is because the revised July 17, 2005 New Mexico WQS has a 
substantially lowered cadmium standard as a result of use of new EPA guidance. Also, it 
appears that the receiving water cadmium concentration above the Outfalls may be higher 
than the new standard. Analysis in this case is complicated because the detection level 
used in past NPDES monitoring is higher than the new standard. Therefore, it is 
recommended that no cadmium limit be established until additional monitoring with 
more sensitive analytical methods is conducted to determine what the ambient and 
effluent concentrations are. 

Provided as "supplemental information" in the package are summaries of relevant 
activities conducted by Molycorp, with respect to biological and chemical data for the 
Red River, the manganese pumpback system, and the effectiveness of BMPs to intercept 
groundwater. 



Outfalls 004 and 005 are not included in this renewal application, as Molycorp is in 
the process of incorporating them into the Stormwater Pollution Prevention Plan for 
inclusion under the Muhi-Sector General Stormwater Permit. 
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P. 0 BOX. 469 I I I I I 

C ; S T A T E | O. Z IP COOE 
T—1—I—I— 

J i l ^ -X- ?. mi., e a s t . o f .Ouesta. on. S.R.. 38 
a . C O U N T Y N A M E 

• T I ! — I — I — r n — I — I — I — I — I — I — ! — I — I — n — i — T T — i i i 

• TAOS. 

"T I 1 I I I I I I - • I I r V r r i I I i i i i r i i. i i — '" V ' " P ^ ' i T—r—T—r 

6 N/A • NM : 8.7556 . . _ _ _ . : t 
EPA Fornt 3S10-1 (8-90) * n ^ • i. • *=°' 

conditionally Exempt Small Quantity Generator 
CONTINUE ON REVERSE 



CONTINUED FROM THE FRONT 

A t t a * to;tf»is:appltcation a topographic 07 
the outline of the laci l i ty, the location of each of its existing and proposed intake and discharge.jtructures, each of its j>Kar'dpu$ v v a s t ^ 
treatrtient^ ttoragi^iloiiJlSposa^^ 
watei'bodies ir i . thej 

XI I .NATURE OF BUSINESS farowafea^fie/t^^cr/gtfo/i/ 

Mining and milling operations producing Molybdenum Disulfide concentrate 

X l l l . CERTIFICATION (seeinstructions) 

I certify under poftaltY o f law t/iat / have persdria/tyexamified and am farniVar'w^^^ 
attachments and that, based dn m y inquiry of those persoris immediately responsible for obtainlrig'jifie infortnaiion contained in oSî S 
application, I believe that the information is true, accurate and complete.'I am aware that there are sigriificantpenalties forsubmit t ing. 
false information, including the possibility o f fine and imprisonment ^-^^^ 

EPA Form 3510-1 (8-90) 



Please f ype or prinf m the unshaded 
breas only 

Form 

2C 
«PDES llll 

EPA ID Number {Copy from Jt?m i fit Fomi 1} 
NM0022306 

^cmi Approved 
PMB iTo, 2040-00S6 
y\pprovat explres7-31-88 \ 

lJ,S,ENVIR0NMENTAtPROTeCTK)NA0ENCy 1 
APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER 

tXlSTlNG MANUFACTURING, COMMERCIAL, JWINING AND SILVtCUTLRAt OfHRATlOMS 
Consol}dafedPem:uts Program 

For eachouffall, lisftheiatitgde and longitude of Its location to ihe nearest 1S seconds and name of the receiving water, 
A,0i4fa» 

Number r/fetJ 

001 

002 

III P I A I I M - <}, 

k Latitude 
peg 

36 

36 

. . . ^ . . . ^ . . ^ i . . . ...it r 

Min 

41 

41 

^tuut..^... 

Sec 

40 

31 

J i r - . . . . * - . 

C. Longitude 
Deg 

105 

105 

.._« •>r»i._ 

Uin 

38 

37 

_ r . . _ r . -

sec 

3 

17 

0, Receiving Water <i7a/n€> 

Red River 

Red River 

. 

k. Attach a Ine draviflng i^owing the wafer flowfhrou^ the facility. Jndic^e sources of frtake water« operations contributing wastewaterto tha effluent and 
treatment urets tabeled to correspond to the more detaBed descnptions in Item B. Construct ia water balance on the Una lirawfng by shovirfngf average 
flovyd between Intake, operalionfr̂  treatment units, and outralls. tf a wafer balance cannot be deterftilned <e.g., for c^rtalh mfhii^ a(;$vitje$}̂  piovfd^ a 
pictorlat description of the nature and amount of alt sources of water and any collection or treatment measures. 

B. For each oiftfalt̂  provide adescription of {1) all c^erattons Contributing wastewater to ttie effluent, including process wastewater, sahHar̂  wastewat^^ 
cooling coolfng water, and ^wmwater runoff; (2) the average flow cortrfeuted by each operatiwi; and <3j the treatment received by the vrastewater; 

Continue on additional sheets if necessarjt, 

t.outr^di 1 
Nwnber 1 

r 

^01 

p02 

2. Operaffons Contributing How 

j.OPERATiON^/s<; 

Wastewater from milling 

operations & tailings disposal, 

ificluding mine de-watering, 

runoff from waste rock piles, & 

Interceptor well collection 

Tailings impound., seepage & 

BMP intercepted groundwater 

l>. AVERAGE FLOW 

No discharge 

during pennit temn 

0.655 MGD 

(30-day ave.) 

3.Trealmeni. • 

«. DESCRIPTION 

PRIMARY: pH adjustment w/ lime 

settling in tailings impoundments to 

remove suspended solids & 

metals precipitates 

SECONDARY: lon exchange 

process to convert M0O4 ions in 

tailings water to CaMo04 

precipitate retumed to mill circuit 

N/A 

b. UST CODES F f ^ M 
TABt€aC*1 

2-K 

2-J 

N/A 

1-U 

[OFFICIAL USE ONLY (effluent guidelines sub-categories 

EPA FORM 3510-2C (Rev. 2-85) Page 1 of 4 CONTINUED ON REVERSE 



CONTINUED FROM THE FRONT 

C, £xcepr for storm runoff, leaks, or spills, are any of the discharges desaibed in ttems ll-A or B intermittent orseasonat? 

X YES (complete the followitig table) \U NO (go to Section tti) 

t OUTFALL 
NUMBER 

Hist) 

001 

. ZOPERATiON(s) 
CONTRlBl>TlNG FLOW 

\ t disn 

No discharge this current 
pemiit cycle 

3. FREQUENCY 

a. DAYS 
PER WEEK 

{specif 
average) 

b-MONTHS 
PERYEAR 

^specify 
average} 

4, FLOW 1 

a, FLOW RATE 
fm mgd) 

ILOMGTERM 
AVERAGE 

dAILV 

:t), TOTAL VOUJMB 
= (specify with mtits 

; ' f , t w o TERM 
AVEt̂ Adse 

i 2. MAXIMA 
DAtLY 

ic; Dpu 
AtlON 

\^iridctys) 

^^^^^^^= 

A. Does an effluent gi^deihe liirtlatton promulgated by EPA tmder SectiotY304 ofthe Clean Watw Act apply to your facility? 

X YES (complete Item f i m ' ^ *JO (9" *o Sectlonivy 
B, Are the limitations 1i\ the appllcatJe effluent guideline expressed in terms of production (or othermessors of operation}'! 

a TES (complete Item ilJ-C^ X NO fso fo Set^on m 
If you answered "ye** to Item lll-B, list the quantity which represents an actual measisementcf your level of produdion^ expressed m the terms and wnil* 
used In the applteable effluent guideline, and indlcsrte the affected outfalls. 

1. AVERAGE DAILY PRODUCTiON \ 

a, QUANTITY PER DAY 

f\/ 1A/ir70r-k\/PK/iPMT4 

b. UNITS OF MEASURE 

-

C. OPERATION^ PRODUCT, MATERIAL, ETC, 
{specm 

2. AFFECTED | 
OUTFALLS 

tMduffditmmb^r^} 

A» Are you now required hy any Federat,̂  Stated or focal authorfty to meet any implementation schedufe for ttie ^instruction, upgnsding* w ijpwaBqp of 
wastewater treatment equipment or (̂ tictSces or any other environmental programs whteh may affect the discharges described tnthie appUcation? This 
Includes, twt fe not Smited to, permit conditions, administrative or Miforcemerit orders, enfra-cement comptance sdiedule l^ers, stipiflations, court 
orders, and grant of loan ccHiditiiHts. 

X YES (compiete the Mowing table} 

t , IPENTIFICATION OF 
coNomoK, 

A6RE0AENT, ETC. 

NM0022306 

Part l.C. 

Constr. of seepage 
Interception system 

2, AFFECTED 0gTFAU,$ 

a. No 

002 

b. SOUftCE OF DtSCHARse 

Tailings impoundment 
seepage & intercepted 
groundwater 

n wy igotoUemlV-B) \ 

3, B t l . \& DSSCfttPTlUm QF̂  PROJECT 

Construction of French drain and well 
system to intercept & extract seepage & 

Mn groundwater & pump back to impnd.. 
Ref. "Evaluation of Effectiveness, Spring 
13 & Spring 39 Seepage Collection 

Systems, Vail Engineering, Inc. 
April 30, 2003 

4, FINAL CCartPLIANCE t ) A t 6 

â ReOUlRSb 

2/2003 

b.pROJeCTED 

2/3/2003 
completed 

OPTIONAL* Yoit may attach addiBonal sheets describing atry additional water polltfflon control frograras (orothwrnvirofimertialpfoSeetsv/titeh may affect 
\your discharges) you now have underway or which you plan. Indicate v»*ether each program is now widerway or ptanned, and fndtoale your actuat or 
planned SdiedUles for con^rurtfon. U MARK "X" IF DESCRIPTION OF ADDITIONAL CONTROL PROGRAM IS ATTAClffiD 

EPA FORM 3510.2C (Rev. 2-85) Page 2 of 4 CONTINUED ON PAGE 3 
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CONTINUED FROM PAGE 2 
EPA ID Number (Copy from Item 1 of Form 1) 

NM0022306 -A^ 

V. INTAKE AND EFFLUENT CHARACTERISTICS J B B i ^ M i M M M W i ^ ^ B B M M B M M i l ^ B B M I i ^ 
A, B̂  & C; See instructions before proceeding • Complete One set of tables of each outfaS^ Annotate Hie outfifi numtier In the $pac$ proved; 

JJOTP> Tables V-A^ V-B, and V-C are induded on separate sheets number V-1 tfirough V-9. 
0: Use the space below to tist any of the pollutants listed in Tables 2c-3 of the instructions, which you know or have t«asoh io bellev«^ is ̂ Ss îaî gtid ot 

may be discharged from any outfall. For every pollutant you fist, briefly describe the reasons you b^eve it to be pr^er i and mport any a n a ^ a l 
data h yoig possession. 

1. POLLUTANT 2. SOURCE 1.POLLUTANT 2. SOURCE 

NONE 

VI, POTENTIAL DISCHARGES NOT COVERED BY ANALYSIS | 
Is any poButant listed in Item V-C a substance or a component of a substance which you cun'ently use or manufacture as an int«'m«diate or fm^ 
product Of byproduct? 
D YES (list all such pollutants below) X NO (go to Hem Vl-B) 

EPA FORM 3510-2C (Rev. 2-85) Page 3 of 4 CONTINUED ON REVERSE 



CONTINUED FROM THE FRONT 

% / . BIOLOGICAL 
TOXICITY TESTING DATA 

<[DO you have any knowledge or reason to believe that any biological test for acute or chronic toxicity has been made on any of your discharges or on H 
la receiving water in£elat[qn to your discharge within the last 3 years? ^,_ :.̂ .,̂ ,... _. . . ; ._ , _ _ „ J | 

|X YES (ider)tify the testis) and describe, their purpose below) ' jD m (go to Section VIII) 

Date Species 
Survival 

NOEC 1025 

4/16/02 
4/29/03 
10/28/03 
10/28/03 
3/23/04 
9/21/04 
9/21/04 
3/22/05 
3/22/05 

C. dubia 
C. dubia 
C. dubia 
P. prolelas 
C. dubia 
C. dubia 
P. prolmelas 
C. dubia 
P. promelas 

67 
67 
67 
67 
67 
67 
50 
67 
67 

>67 
>67 
>67 
>67 
>67 
>67 
17.1 
>67 
>67 

95% Cl. 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

10.0-54.7 
n/a 
n/a 

Reproduction/Growth 
NOEC IC25 95% C l , 

67 
67 
67 
67 
67 
67 
50 
67 
67 

>67 
>67 
>67 
>67 
>67 
>67 
19.1 
>67 
>67 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

12.2-68.5 
n/a 
n/a 

Conducted on discharge 002 per NPDES Permit NM0022306, and reported to EPA-6. Outfall 001 had no discharge 
during current permit term. ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
VIII. CONTRACT ANALYSIS INFORMATION 

i[Were any of the analyses reported in Item V performed lay a contract laboratory or consulting firm? N/A 

iX YES (list the name, address, and telephone number of, and pollutants analyzed by, 
][_'_ each suchjabgratory gjjfirm below) • ,...''....,,, 

U m j g o to Section IX) 

A. NAME -B. ADDRESS 
l,;-̂  C. TELEPHONE 1 
Jl ' (area code &'nqj_ j 

|fD.''POLLUtANfS ANALYZED' 

ENSR 4303 W. LaPorte Ave. Ft. Collins, CO 80521 (970)416-0916 Toxicity 

Stewart Environ. Consultants 3801 Automation Way, Ft. Collins, CO 80525 (970) 226 -5000 COD 

Paragon Analytics 225 Commerce Drive, Ft. Collins, CO 80524 ( 9 7 0 ) 4 4 3 - 1 5 1 1 Metals & Wet Chemistry 

( ) 
IX. CERTIFICATION 

i|/ certify under penalty of law that this document and all attachments were prepared under my direction or supen/ision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the infonmation submitted. Based on my inquiry of the person or,persons 
who manage the'systern or those persons directly responsible for gathering the information,'the information submitted Is, to the best of my knowledge 
and belief, true, accurate, and complete.. I am aware that there, are significant penalties for submitting false information, including the possibility oft 
fine and imprisonment for knowing yiolations, _ . • l.:-'..lJl ^ \ •" .'.-.:..:. - _^.__:;_.J, J__ il 

A. NAME & OFFICIAL TITLE (type or print) 

Roy Torres, Operations Manager 
B. PHONE NO. (area code & no.) 

(505) 586-7637 

C. SIGNATURE 

nit4\J90U4L^ 

D. DATE SIGNED 

EPA FORM 3510-2C (Rev. 2-85) Page 4 of 4 



PL£AS£ PRINTOR TYPE IN THE UNSHADED AREAS ONLY. You may report 
some or all ofthis Infomiation on separate sheets (use the same format) instead 
of completing these pages. SEE INSTRUCTIONS. 

EPA I.D. NUMBER f copy from Item 1 o f Form 

1) NM0022306 ' 

PART A - You must provide the results of at least one analysis for every pollutant in this table Complete one table for each outfall. See instructions for additional details 

1, POU.UTANT 

* V i b c ^ K n ^ 

(COO) 

^a« 
i Total SutpMiM 

SoUtiTSS) 

», Anim)nl«f««/\9 

fFUm 

3 Temperature (W/hterJ 

1 Temperature (iunmer) 

pH 

2. EFFLUENT 
», MAXIMUM pAU,YVAme 

<!6Ma^n« . 

N/A 

25 

N/A 

7.2 

• • • • I 

113 

35.5 

Value 0.726 

Value N/A 

Value N/A 

\> MWyMUM3QP/^Y VALUE 
fiTayeiam 

tOtKSHXWtlim 

N/A 

25 

, N/A 

7.2 

tJ |W» 

113 

35.5 

Value 0.655 

Value 

Value 

c. LONG TERM AVRG VALUE 
(Ifavailable) 

CdWZHIRAmN 

<10 

<4 

m»M9 

46.6 

17.7 

Value 0.523 

Value 

Value 

d. NO. OF 
ANALYSES 

50 

50 

50 

Minimum 7 Maximum Minimum Maximum 
/ . / / 7 7.77 

3, UNITS 
(specify If bisnh) 

a. CONCEN­
TRATION 

mg/L 

mg/L 

MGD 

i^Sii 

lbs/da 

lbs/da 

c 
^ 

STANDARD UNITS 

4. INTAKE fopr/ona/j 
aaONOTERM 

AVERAGfi VALUfi 

ti«iniem*-tm 

N/A 

N/A 

' i f i^i i iSH 

Value 

Value 

Value 

ANAilSESiiii; 
l l W i i W l i 

' ' - • • • - • - - - • - • ' ' • - • - • • • • : • - - • • ^ : : ; ^ > - ; v . : 

PART B - Mark^X^ in ccHumo 2-8 for each pollutant you know or have reason to believe is present, Mark "X" in column 2-b for each pollutant you believe to be absent. If you mark column 2-a for any 
pollutant which is Ifltut̂ d eithef directly, of indirectly but expressly, In an effluent limitation guideline, you must provide the results of at least one analysis for that pollutant. For other 
pollutants for Which you mark column 2a, you must provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfalL See the instructions 
for additional details and requirements. 

1. POLLUTANT ANO 
CAS NO. 

(ifavailaN^) 

}.&rQmide(2495».«n6) 

k C M o r M . Total Resldtni 

a.CdDr 

iP^Xfuitimom 

»,fM0ftt^fl?984-«»J) 

!.mta«hfm»{»9fQ 

2, MARK 'X' 
(.BE­

LIEVED 
PRESENT 

D 

a 
D 

a 
X 

X 

b. BE­
LIEVED 
ABSENT 

X 

X 

X 

X 

a 

3, EFFLUENT 
a. MAXIMUM DAILY VALUE 

ttlWKeENtHAtUM 

2.0 

lawse, 

9.84 

b MAXIMUM 30 DAY 
VAl-Ue 

(Ifavailable) 

<»v(f.lniu.\imi 

2.0 

l2}MA&!i 

9.84 

C. LONG TEKM AVRO.VALUE 
fifavai/sb/e; 

I D 
COi«;eN™».>ION 

1.43 

IJIWSS 

6.16 

d. NO. OF 
ANAL­
YSIS 

. 

50 

4. UNITS 
(specify if blank) 

a CONCEN­
TRATION 

mg/L 

b.MASS 

Ibs/da 

5, INTAKE (optional) | 
a. LONG TERM 

AVERAGE VALUE 

CBNCCNVWN R|M*»« 

b. NO, OF 
ANAL' 
YSE$ 

EPA FORM 3S10-2C (Rev. 2-85) Page V-1 CONTINUE ON REVERSE 



ITEM V-B CONTINUED FROM FRONT 

I i i i i i i i i i i i i 

9; ̂ Uto^tfA) Ttrtvf 

tkJXtitlltQftUM 

RMDMKHVIV 

m A H M T e M 

«ei»t*,Tdtet 

|$Rti(fiUM,T(it«t 

t4)R*<fium^, 

KSultateltoSQ^ 
4t4tmts^ 

»,StMcfiit««S» 

m.SHllfMiCs« 

n, Subctantt 
«.AftMl«iuiM..Tofad 

jkBai<um,Tok«l 
ry44(j.3644 
4,Batti«t,Toial 

t Ctibil^ Total 
^44(Uft.4V 
«,)(M,T«l4l 

tMagnefimn^taU) 

t9tt,«f48W9-7) 

v.M*ns«RM9.t<iM: 
4749840^ 

91 # 

yilDantumil'oM 

2. MARK-X' 

;f*««sii;: 

a 
a 
X 

X 
X 
X 

X 
X 

X 
X 

a 
X 
X 
D 
X 
X 

X 

X 

X 

a 
a 

M 
X 

X 

D 

£7 

O 

n 
.D 

a 
a 

n 
X 
p 
p 
X 

a 
£7 

£7 

Z7 

Z7 

X 

X 

iiiiiiiiiliiMiiiiiiiiiiiiio^^^^^ 
mmmmmmmm 
i i i i i i i i i i i i i i i 

0.12 

0.28 

1.8 

1.3 

! i ^Mtas 

.591 

1.38 

7.15 

4.12 

1», MAXIMUM) 80 DArVALUE 
C/r4ya««M>JI 

pjODpefntmATioN 

n i p 

0.28 

1.8 

1.3 

m u ^ 

0.'5fi1 

1.38 

7.15 

4.12 

t!;tON»TERMAVR<3 VAIUG 
«f«V«Vfl»ilDl 

(jOMCgt^TltfN: 

< 1 

0.11 

1.35 

0.72 

: llfWiSa 

N/A 

0.44 

5.8 

3.01 

4NQ OF 
ANAL­
YSES 

50 

50 

50 

50 

• 

• 

3, UNITS; 

> CONCENTRATION 

mn/ l 

u 

u 

t tMASS 

Ibs/da 

u 

u 

« 

4. INTAKE (optioned F 
«. LONG TERM 

AVERAGE VALOE 

CONCENTRATIDN 
(3) MASS 

1 I>*NO.OF 
1 ANALYSE* ! 

EPA FORM 3510-2C (Rev. 2-85) Page V-3 CONTINUE ON REVERSE 



CONTINUED F R O M P A G E 3 OF F O R M 2-C 
EPA I.D. NUMBER (copy fmm Item 1 ol OUTFALL NUMBER 
Form f ;NM0022306 0 0 2 

PART C - tf y w ar« 6 pftflnatyimtiistiY and tftfe0l»«9ft«mlaiii$ f)tdde$$ WSStewatert refer to T«bl0 2(!-2 ift Hi* irt^n»cflo*i$ tp de<e»)»iirtft which of Khe GCSMS fmcUort* ypu must tft$t fpf, ^ter^t"X" Irt tbl0rtftft2-& for f l lUuc* 
GC^MS ftadiptt? thaf 0pfi)i to yout it»?fU9tty ̂ hd fpf ALL tow'e m^AHt tyaitWes, ̂ nd WM |>h*ftOl$f If y w are h(* te<juire<j to tiwrk colurtifl 2-a (seoooOaty Musl>i0$^ nonprocess wssfewateroiy(«j«s> mutnon-
roqubva e c m l $ irsctiori^, mark '%' m oduint 2-b for each pdtutani you know or have leason to believe is present iAatk *%" « cdumn l-efor each polEtdani you believe ts absent. If you mait column 2a far 
«my pollutarit, you must provkle ttie lesufts of »t feast one »rtatys»for ihat poltutanL If you «narir column 2b tor any pollutant, you must promts the results of at h ^ one anatysb for that polMant. ff you know or 
have reason l o believe S wy) be <fisctiargetf ii> concentradonB of 10 ppb <jr areatar. » you marlt column 2b (at aonrfein, acryl«sfrile» 2,4 derHtroptwnot or 2innethyt4,6 dinitrophenol, you must pro^ride the results 
Of atteS9>i»&*ndy&iBforea<^oftbe$*<)O»Mfaii(«thhtet»YOttt«)ow0rhdVfrresMn J0 b0|(»«1(wtyeudi8c*iatg0 m wnconltafMi* of 100 jjpbor greater, othe(wfs*^fof *iofl«i«nts^ for whk* you mark column 2i>. 
you must either submft sat feast orw « n a M » ortnefly rfa«cribe the resBone the polhitarrf « expected to be disdiaijged. Note that Ihere are 7 pages to lhis part; ptease revtew e a j * carefufly* Con^ete one table 
(att r pages) tat each eutfafL See Instruct Jonst (at additional details amt requiremarte. 

1,«)LLUtANt 
AND CAS NO, 

2.*«ARK''X' 

t m uevED 
PRE 

- i m t t 

iJEVEO 
ABsa r̂r 

5.e|SR.tJENt 

a.«A«MW«l>AltrVALU« 

tl> i ^m$9 

METALSi CYANIDE, A N D T O T A L PHENtMJS 

Im Anltmony;T«t8l 
(7440 -36^ 

2M.AfS6rtfaTotat 
(7440-39-21 

m , Beiylliun^ Total 
(744(M1-7} 

4M,c«Jml«m,Tbls( 
fir440-45-$) 
iU Chromiuffi, Totaj 
(7440-47-3)1 

SM Copper, Td&i 
[7440-a>«) 

?Mfead,To<af 

m ktensury, Tolst 
(7439.97«> 

9M Nickel Totat 
(7-̂ 404)2-01 

lOMSeteniunvTols^ 
[7782-^-2) 

msih«t,Tttet 
(7440-22-4) 
t2M Tlfalliim<TDtd 
(7440-?^) 

( 7 4 * W * ^ 

t4MCy8rSde, Total 
(57-13-5): 

15MPbfti»fe",T<M 

P 

X 

P 

X 

p 

X 

X 

X 

a 
p 

p 

p 

X 

X 

p 

n 
p 

p 

p 

p 

p 

u 
p 

p 

p 

p 

p 

p 

p 

p 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

<5 

<1 

<10 

<3 

<0.2 

-

<20 

<10 

0, MAWWM^JOAY VAlMfe 

ttbuummtKm 

<5 

<1 

<10 

<3 

<0.2 

<20 

<10 

^ ¥ t l ^ 

) 

p (,WBt«?MA.yRCS,¥AISlS 
f t revt fUem 

^tttuD^ttmrn 

<5 

<1 

<10 

<3 

<0.2 

<20 

<10 

^ m ^ 

4»NO.«= 
ANAL. 
Y§t? 

50 

50 

50 

50 

50 

50 

50 

4.u»fia% 

IWATM* 

MQ/L 

« 

n 

a 

11 

u 

I t 

8.tNtAKeAv«fen8»> 1 

«<LC»«3TERI* 
AVERAGfi V ^ U E 

% - i ^ ^ ^ |am;p<n|w«» 
1»»»RS-

AWALy« 
55S 

D*oxiN m^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^m^^^mm^mm^^mm^^mmmmmmmmm^^^^mmmm^mm 
shUsrodibeffia*-!*-
Qoxm (t?64~Ot<) 

a p X DESCRIBE RESULTS 
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CONTINUED FROM THE FRONT 

1, P O U V T A N T A m 
CAS NO. 

- iftmsOrtfle} 

2. MARK'X" 

a.TESr« b. BE­
ING RE- LIEVEP 
OUfREO PRE« 

SENT 

C. B E ­
LIEVED 
ABSENT 

3. EFFLUENT 

9 MAXIMUM OAIL.y VALUg 

ifDne^kmwm 
«aMK$» 

t iQ im - yoLATiLe COMPQUNP? 

fv,^mimii97^-si 

3Veftrt»ft6<71.«-2) 

4Va« (CMMMnetMl Ether' 

(s-a-tfri) 
SVBflJmaform <7MS*2} 

5V CarbMi t e f iB t^knde 

rVC><iPi*i»inm*n 
[10B>9D»t) 

SVChipiDdu 
snamomethane (124-46.1) 

3\/pifproe1H»op (75«J.3) 

10V ?-Cbloro-BthyMny( 
stber (110-7&A) 

MVChtprptomv (67-66-3) 

l2VOiChloro-
3tomoeth!m«<?$-71-$) 

t3VDK* lo ro . 

KV i^ l ^aHonMUia tw 
[7&-34^) 

tS\/1>tlH:hbm>.etbBne 

iior-fi&'a) 

trs»w) 

» | ^ ' ^ * 

[i^f^r*'^*^ 
i$vahy)bA<8M« 
(10M1-*) 

» !VkMt l^%««M* 

21VM4«Oy4Ch«M««»,.s 

P 

P 

P 

P 

P 

P 

P 

P 

P 

a 
P 

P 

P 

P 

a 
p 

p 

p 

p 

p 

p 

p 

p 

p 

a 
D 

o 
p 

p 

D 

a 
p 

p 

p 

p 

a 
p 

p 

p 

p 

a 
p 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

b MAXIMUM30OAVVALUg 
fifavaikible) 

(1) 
toMcenrnATiON 

. 

(»KW9 

c LONG TERM AVRG VALUE 
(ifavadabla) 

CoHCEtfrWnON 
(?)MAS5 

' 

-

d NO QF 
ANAL-
Yse$ 

4. UNITS 

Mg/L 

MQ/L 

MQ/L 

Mg/L 

Mg/L 

pg/L 

pg/L 

pg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

MQ/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

»«*w 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

5. INTAKE (opOonal) 

a LONG T^RM 
AVERArSE VALUE 

(<i i»i*>i» 

3 NO 

ANALY* 
SES 

EPA FORM 3510-2C (Rev. 2-85) Page V-4 CONTINUE ON PAGE V-5 



CONTINUED FROM PAGE V-4 

hi. POLLUTANT AND L 
CA$NO. 

PtmraHable) 

3. MARK'X' 

•.TESTING b.BE- c.BE« 
RE^QUIREP LIEV^D LIEVED 

PRE^ ABSENT 
SENT 

EPA I.D. NUMBER (dopy from Item 1 of Form 1) N M 0 0 2 2 3 0 6 OUTFALL NUMBER 

2, EFFLUENT 
a MAXIMUM DAILY VALUE 

«)CONCENTI»T)ON 0)MNSS 

GC/M$«VCMiTILg COMPOUNDS (etm^iwed) 

a V ^ ^ C h l o r i d e 

IhToroethane 

W^^^^"^ 
JSVTotuene 
(108-09^) 

26V1,2-TranB. 

27V 1.1.1'TrV^ 

^i^^a)^>»«O^S) 
^ T ^ h i o n ^ ^ b y * ^ 

aovTffDhioK)* 
flUQ(Qmeth9n« (75J59-4) 

MVjflnjJChtorute 

1 P 

P 
P 

P 

P 

a 
P 

P 

p 

p 

p 

p 

p 

a 
p 

p 

p 

p 

p 

p 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

GC/MS FRACTION - ACID COMPOUNPS 

^̂ M̂ *̂  
' f t l ^ ^ * ^ ' - ' 

^i^T*^'^ 
%W*"*^^ 
' ^ ^ m m 

• ^ M f ^ 
^r"*^ '»*« 
^ ^ ^ ^ j ^ ^ t f ^ H i ( O f t \ $ t > f M 

m& 
' ^ 

P 

p 

p 

p 

p 

p 

P 

P 

p 

o 
p 

p 

p 

p 

p 

p 

p 

p 

a 
p 

p 

p 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

IIIIIII 

b. MAXIMUM 30 OAV VALUE 
(ifavailabiB) 

(1) 
COMCENTRATWN 

WmmmmfiMfm 

mmss 

• 

c LONG TERM AVl^G VALUE 
(ilaVBllablu) 

(I) 
CONCENTRATION 

lllllllllllf 

mwes 

• 

d.NO.OF 
ANALY­

SES 

iiiiiii 

002 
4. UNITS 

(specify I t blank) 

IL CONCEN. 
nuTqN 

Mg/L 

MQ/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

MQ/L 

Mg/L 

Mg/L 

Mg/L 

iiiiiii 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

MQ/L 

Mg/L 

Mg/L 

Mg/L 

l>l|IAS» 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

IIIIIII 
#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

6. INTAKE (optional) 

a. LONG TERM 
AVERAGE VALUE 

co«»(ns*w». 

lilil •il 

b.NO.OF 
ANALY 

SES 

iiiiiii 
mmmmi 
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CONTINUED F R O M THE FRONT 

1 , P O U U T A N T 
A N D CAS NO, 
( I fava i lab le) 

2.MARK'X* 

»,TE5T-
INtii 
RE. 

QUIRED 

b-BE­
LIEVED 

PRE­
SENT 

b, BE­
LIEVED 
ABSENT 

1 3. EFFLUENT 

a, MAXIMUM DAILY VALUE 

( t ) CONCENTRATION b l l M S S 

GC/MS FRACTION . BASEAIEUTRAL COMPOUNDS 

iaA<!M|>NtieM {8342-S} 

i^Mmmti f t^ (208-864) 

33 /̂Kmmmii3o-n-n 

4&l»fnj«rr(9(SR.a7.5J 

5a8«(tt»(»)An*hW*f» 
[58-55-31 

$9 B«tttO («^ Fyr«n» ($»C3?. 
• - 1 

ra a,4>e«iUMIuaiar«lwhB 
( 2 0 5 ^ 2 ) 

&& Qtmto (Id nuotttmetw 

^aBBm(t^;hlo^3elht3xy) 
M B U W « I » ( 1 « I S 1 ^ 1 ) 

iiaMil><MM>«MytEtMr 
(t11-44-<<) 

^n^r*^' 
t3» Sl<tf-£«ttll^y# nitebM 

[i4a4-8rt>mo-pheny( 

1S&eulVl$MDM««h*l«l* 
IfiMA-T) 

16B2<ai|Bip-i»|;*tha|piM? 
101-6^^ 

1^4-ChlqfP-phwyli 
PtienytfiMr(7iMt^'»-i) 

\ 6 R G t m « m a i M m 

| | | .»;^ '**rf*«*«^ 

ies«>-« 

1541-73-1) 

P 

P 

P 

P 

^ 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

o 
P 

P 

P 

P 

P 

a 
p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

b MAXIMUM 30 DAV VALUE 
(ifevailable) 

(1) CONCENTRATION 1 (2) MASS 

0 LONG TERM AVRO VALUE 
(Ifavailable) 

Ct>i<E«I»«IK>N 
:(3f lMSS 

' • • 

d HO OF 
ANAL-
YSES 

1 4 . UNITS 
(specify i t blank) 

aCCMCQI 
TRATION 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Ig/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

b )MS9 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

Wda 

ma 
ma 
#/da 

#/da 

#/da 

Mg/L #/da 

6, INTAKE (opaonal) 

a LONG TERM 
AVERAGE VALOE 

11) ( 3 ) H > ^ ^ 

b NOOF 
ANAL­
YSES 

Mg/L #/da 
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ICONTINUED F R O M T H E FRONT 

1 . P O L L U T A N T A N D L 

CAS NO. 
OffMilable) 

?.MARK*X' 

a* TEST­
ING 
RE-̂  

QUIRED 

b. BE­
UEVED 

SENT 

C. BE­
LIEVED 
WSENT 

3. EFFLUENT 

i a, MAXIMUM DAILY VALUE 

OlCONCEHrilATION |i)MA5S 

QC/MS FRACTION « BASEAilgUTRAL COMPOUNDS 

' ' • • • ' • • " • " • • ' 

l2ih1406MiWlbMMiMi 
iip<M»<n V 

| { » i ^ i ] i 

b49Ptethy) phthalate 
f84«i) 
\xf&t»t<mtiimimf> 

<*31-114> 

»9J.4«l|i«r»<)0tu«W 
pM4-2J 
BSa3.e«i«n»-iatuenB ' 

b^DM-QotyimhaiBtB 

bos \smt rwt *H imim (M 

ai l i f iMeni»f» (2CI&44-Q) 

'mP\aorenB{B&.'fZ^1) 

338 H««Mjh(ptDbpn?«na; 
(tlft.74-1) 

i87-«8.3) 

^77.47-4) 

t36B Hexstchioniethane 
p.tt.1) 

[193.3W1! ^ ^ 

^ H m t m r P ^ ^ i ) 

Mat<*piM«it»(9l-^^ 

^WlWQtWOIWW \S f f 'W? '« / 

(«-75«) 

(821.^7) 

\P 

r 
n 
\ p 

\ p 

r 
£7 

O 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

a 
p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

a 
a 
p 

p 

p 

p 

p 

p 

p 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

b MAXIMUM 30 DAV VALOE 
(ifavaiable) 

(t)C0M:ENTRATI0K 

-

(2) MASS 

e LONG TERM AVRG VALUE 
(Ifevallabk,) 

CONtENVRAlWN 
121 MASS 

d NOOF 
AMAL-
YSES 

4. UNITS 
(specify If blend) 

a CONCEIT 
TIWTIOH 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

• WBS 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

6. INTAKE (opaona l ) 

a LONG TERM 
AVERAGE VALUE 

ONCeiJiUiMw 
mwss 

bNO.OF 
ANAL­
YSES 
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CONTINUED FROM THE FRONT 

». POUUTANT AND CAS NO. 0t 
welitble) 

2. MARK'X' 
* TEST­

ING 
RE- . 

QUIRED 

)>$e-
ueveo 
PRE­
SENT 

ASSENT 

3. EFFLUENT 

a MAXIMUM DAILY VALUE 

tn 
CONCenTOAtlON 

<2>M*$9 

BC/MSFRACTJON •> BAdEAlEtltRAL COMPOUNDS/tonffitU6(9 

[M.3QO 

Mft Ph«»i«w»» Wifli-W 

4WPyt*n»(«ai«M}) 

P 

P 

P 

a 

P 

P 

P 

o 

X 
X 

X 

X 

8C/MSFRACTI0N - PESTICIDEs|j| | | | | | | lH^^^^^ 

lP>0drin:(30g«O.;) 

?P«.aHC(31M5-n 

4f>p-BHO^W9-8) 

iPi-QnomMm 

5PChM9ri«(5r-74-$J 

?P4,4»^0T C50.2M) 

JP4.4^0De<72.SM^ 

}P4,4'-PO&P2^54.*) 

tOP0ieidrtn(GO.S7«1l 

tlP£ndoi.«uRain{1l5-?g-:/> 

l?P«T*MMiten<11M9.7 

yt^amMm 9 m » tiP3i-or^) 

14P©««rW72.aiW) 

ISPEndrtn̂ AMehydft 
7421-«-4> 
)«»l>tept«N#M'<7»444}'. , 

p 

p 

p 

p 

p 

p 

n 
p 

p 

p 

p 

D 

p 

p 

p 

p 

p 

p 

p 

p 

p 

a 
p 

p 

p 

p 

o 
p 

p 

p 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

lillllli >:o:!:i:j>v|;;:|:|x|:o:; 

^ MAXIMUM SQ DAV VALU^ 
(Ifavailable) 

(1> 
C0HC6NT«ATt01* 

(J) MASS 

iiiii 

c LONG TfRM AVRG VALUE 
(ifavadable) 

(1) 
CONCENTMTION 

iiiiiiiiiiiii 

, 

(2) MASS 

d NO. OF 
ANAL­
YSIS 

:iliili; 

4. UNITS 

• CONCEN-
THATION 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

(iMASS 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

<̂ /da 

///da 

#/da 

#/da 

#/da 

#/da 

ma 

ma 
ma 
#/da 

#/da 

#/da 

B. INTAKE rbptfonaO 

a LQNGTERM 
AVERAGE VALUE 

It) 
CO»JC6NTRATION 

(J) MASS 

bNQ.OF 
ANAL^ 
YSES 
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WED FROM THE FRONT 

XUTMfTANOCAS 
O, (lfayaa«bfe) 

, 

80htor^)dde 
•i) 

»124?<53*B9-31'9) 

.1SS4<110e7.®.1) 

»122Ml11(J*S6*4) 

-1232 <11141-16.8) 

.1^48<1?$73.J?3f.6) 

-laeQlllDBM?.*) 

.1010 (12S74-11-2) 

«hene (8001-95^2) 

ftehiorepo*id0{1O24-

tt242 (53460-21-9) 

.12S4<11O074*<1) 

f1221 (1110+56.2) 

-1232(Hl4M6ue) 

.nmmyz-Ta^ 

2. MARK T 
a, TEST-

QUIRE)} 

P 

P 

a 
p 

p 

p 

p 

p 

n 
p 

p 

p 

° D 

P 

I xBE-
MEVEO 

PR& 
SERT 

P 

P 

a 
p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

A B B . 

; tseum 
: AdSENt 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3. EFFLUENT 

a MAXIMUM DAILY VALUE 

tWWSMtHfTWl* 

. 

t a u A ^ 

b MAXIMUM 30 DAY VALUE 
(ifavaiable) 

C O I ^ Z . ^ 
<^M*S$ 

c, LONG TERM AVRG VALUE 
(ifavailabla) 

CONCENTRATIDM 
0 1 MASS 

, 

d NO, OF 
ANAL­
YSES 

( 

4, UNITS 

• COHCEN-
TRATION 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

b MAS$ 

#/da 

#/da 

#/da 

f¥/da 

#/da 

ttlda 

#/da 

Wda 

f//da 

i;̂ /da 

mda 

ma 

ma 
tf/da 

#/da 

S. INTAKE Copf/ona;; 

a LONG TERM 
AVERAGE VALUE 

(1) 
CONCENTRATION 

1 |2)MASS 

b NO OF 
ANAL­
YSES 
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f O N T I N U E D F R O M THE FRONT 

'\f. POLLUTANT AND CAS NO. 
(Ifavailable) 

2. MARK "X" 

a.TEST-
INO 
RE-

quiREp 

b.BE« 
LIEVED 

PR& 
SENT 

1 c, BE­
LIEVED 

ABSENT 

3. EFFLUENT 

a.MAXIMyMDAILY 
^/ALUE 

(1) 
CONCENTRATION 

(2) MASS 

IGC/MS FRACTION - PESTICIDES 

17P Hep(Sch|0f Ep(»xWe (1024-57-3) 

l«PPCet'l242 (53469-21*0) 

1^P0$>1»4 (11097-60.1) 

bq>|PCB^122t(t1104-l?8.^) 

[ 

blPPC8-1232 {11141-16-5) 

p*Pce^134a (1207^20^6) 

bdP KSul26Q jtt1096-8;-$) 

^4P P(».ioi6[12674.t1-2) 

25PT«x»Ohew<«001-35-^ 

a 

P 

P 

O 

P 

P 

P 

P 

P 

£7 

P 

P 

O 

P 

P 

P 

P 

a 

k • 

X 

X 

X 

X 

X 

X 

X 

X 

-

b MAXIMUM 30 DAY VALUE 
01 available) 

0) 
CONCENTRATION 

. 

(2) MASS 

c LONG TERM AVRG VALUE 
( i favai lable) 

(1) 
CONCENTRATION 

Mg/L 

MQ/L 

MQ/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

(2) MASS 

#/da 

ma 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

#/da 

d.NO.OF 
ANAL­
YSIS 

4 . UNITS 

a CONCEN­
TRATION 

b MAS3 

S. INTAKE (op t iona l ) 

a.LONCJTERM 
AVERAGE VALUE 

CONCEN­
TRATION 

|2)MASS 

b.NO.OF 
ANAL­
YSES 
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V. INTAKE AND EFFLUENT CHARACTERISTICS (continued from page 3 of Form 2-C) I 

PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY. You may report 
some or al l of this Infonnation on separate sheets (use the same format) instead 
of completing these pages. SEE INSTRUCTIONS. 

EPA I.D. NUMBER (copy from Item 1 of Form 
1) NM0022306 

Outfa l l 001 

PART A - You must provide the results of at least one analysis for every pollutant in this table. Complete one table for each outfall. See instructions for additional details. 

1 . POLLUTANT 
2. EFFLUENT 

B. MAXIMUM DAILY VALUS 

^mmrnxm itiwiis 

b MAXIMUM 30 DAY VALUE 
^avai/atille.) 

<pi<e«(j()Ation 
lil*MS 

c. LONG TERM AVRG. VALUE 
(ifwallabia) 

(1) 
CWSHTIlAliOV 

d. NO. OF 
ANALYSES 

3. UNITS 
(specify i f blank) 

a CONCEN­
TRATION 

b.MASS 
lllCCNCEMTRATIOr^ 

4. INTAKE (optional) 
a. LONQ TERM 

AVERACSe VALUE b,N0.OF 
ANALYSES 

i , Biochan^al 
Oxygen ibaman^ 
0 0 0 } 

» Chamiaal 
OnygenPamaAd NO DISCHARGE DURING LIFE OF PERMIT 

0. Total OrAAftKl 
CaitiMiroCJl 

[(..to^SvaRendad 

^̂  Afnnof»a($i(il) 

Ff low 
Value Value Value Value 

J Temperature {Mnn/er) 
Value Value Value Value 

h Temperature (summer) Value Value Value Value 

pH 
Minimum Maximum Minimum Maximum 

ISTANDARD UNITS 

PART B - Mark _X_ in column 2-a (or each pollutant you Jcnow or have reason to believe is present. Mark "X" in column 2-b for each pollutant you believe to be absent. If you mark column 2^a for any 
pollutant v/hlch is limited either directly, or Indirectly but expressly, in an effluent limitation guideline, you must provide the results of at least one analysis for that pollutant. For other 
pollutants for Whtch you mark column 2^, you must provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfall. See the instructions 
for adcfltfanal details and requirements. 

1 . POLLUTANT AND 
CAS NO. 

( t f available) 

2. MARK X 
a. BE' 

LIEVEO 
FRESENT 

b.BE. 
LIEVED 
ABSENT 

3. EFFLUENT 
a. MAXIMUM DAILY VALUE 

(t)«pNC!;il|T1MTIBM 

b MAXIMUM 30 DAY 
VALUE 

(itavaSabte) 

c LONG TERM AVRG VALUE 
(Ifavailable) d. NO. OF 

ANAL­
YSIS 

4. UNITS 
(specify if blank) 

a. CONCEN'̂  
TRATION t> MASS 

5. INTAKE (opiional) 

a. LONG TERM 
AVERAGE VALUE b.NO.OF 

ANAL­
YSES 

3> Bromide (349S»«7^(i) a p 
i>»Piiortn«, ToKU R««Mudt P 

M*U«MM«t«**i**WM*M*******m**t4i 

a. Color 

IPMAtCoUfDnt; 

\ik\ik,\MM\»Wb* 

i^Ftuorid«{l6&M>4$4^. P 

i^mnoh^tfiimi'^H). 
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ITEM V-B CONTINUED FROM FRONT 

f . 

POUUTANT 
ANOCA$NQ, 
{ffavallabh} 

g,Nl lms«^ Total 
Ois«ni(tr«4H!> 

l t ,<K f *«dOwat* 

IPtMptmtKfuiPI, 

RadlbaeSvhy 

n>A4>A», Tota/ 

{2)eetfe,Tt)tet 

<$ Radium, Totat 

{4> Radium 226^ 

f l . Sulfate « i *SO.^ 
{UaOB-TMl 

tSMOaiatSD 

m.&m»(»s 
£0)1)^4289-45.9 

o.Alunitnum^Toffil 

ftpadum. Total 

4.eot0n,Tatal 
r744(U*Jn 
*. Cobalt, Total 
e t tnUAJA 
«,irtift<T6tal 

t M4«nei)um. Total 
<!r43»«$w»j 

i t . Mdjifbdenuin.. 

v,Manfl«nM«,T<pt)t 
<743frSei^ 

w, t ta f t r ta l0^4«>-

xT i iM lumi Total 
< ? 4 4 < v « ^ 

.• \ ^ 

2, MARK T 

uavK) 
pauT 

P 

P 

P 

a 

D 
P 
P 
£7 

a 
P 

P 
P 
P 
P 
P 
P 

P 

P 

P 

P 

P 

a, at-

ItMt 

p 

p 

p 

a 
D 

a 
.n... 
D 

a 

P 

P 
O 
n 
p 
p 
p 

p 

p 

p 

p 

p 

2. EFFLUENT 

a, MAXIMUM OAILY VALUE 

1>)MUS 

b. MAXIMUM 30 OAY VALUE 
(ifavailaifia) 

inecHC^WKADfm 

. .^._„„„ 

. 

WM»S5 

NO 

<;. LONO TERM AVRq VALUE 
(ifavaHabie) 

COIvCENtllATlRN 

• 

(4<mss 

= 

d,NOOF 
ANAL­
YSES 

, .,.„... 

3, UNITS; 

• CONCENTRATION 

..,, 

DICHARGE 

- • 

t>.MASS 

4, INTAKE (optional) 
8, LONG TERM 

AVERAGE VALUE 

01 
CONCENTRATIOM 

(3) MASS 

b^NO.OF 
ANALYSES 

. 

,' 
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CONTINUED F R O M PAGE 3 OF F O R M 2-C 
EPA LD. NUMBER (copy fmm Item 1 ol OUTFALL NUMBER 

Form 1) NM0022306 001 
PART C - If you are a primary industry snd t h i * outfall eonislns p r o w w w«sl*A'stpr, r * fw to Tatite 2c-2 in i l ie liwiiupilonsj to dtilwunlne wli ich of \\m GC/MS liaoilona you inusi Iu:>i for. Mdik "X" in column 2-u (or all s u d i 

G C / M 5 f ract ion* that apply to yowr i n d w i f y and for ALL toxic mslate, cyanides, and total phanols, l l you ar? noi Niquiied ig nmik column 2-a (secatdary Indubhies, nonprocess wesiewmer outfells, e n d non-
fequl red G C M S fractions), mark ' X * irt co lumn i - b for each pollutani you know or have reason to believe is present. Mark ' X " in column 2-c for each pollutant you believe is absent. If you mark column 2a foi 
any pollutant, y o u must provUe the results of at least one analysis for thai pollutant. If you mark column 2b (or any pollutani, you must provide Ihe results of al least one analysis for that pollutant. If you knovn or 
have reason to bel ieye It wi l l ba discharged in concenlrations of 10 ppb ar greater. If you mark column 2b for acrolein, aciylonitnle, 2,4 dinitrophenol, or 2-melhyl-4,6 dinitrophenol, you must provide the results 
of a t least one analysis for each of these pOHtltantS which you know or have reason to bsliava that you discharge In concentrations of lOO ppb or greater, o therwise, for pollulanis for wh ich you mark column 2b, 
you mus t eilher submit a t feast one analysis or brjeily'describe the reasons Ihe pollutani is expected to be discharged. Note thai Ihere are 7 pages lo lhis part; please review each carefully. Complete one table 
(aU 1 pages) for each outfal l . £ e e instructions for additk>nat details and requirements. 

1 . P O L L U T A N T 
A N D C A S N O . 

(Ittvallaltle) 

2 . M A R K ' X ' 

a. TEST-
ING 
RE-

OUlReO 

1 1» BE­
LIEVED 

PRE 
-SENT 

LIEVED 
ABSENT 

3. EFFLUENT 

a MAXIMUM DAILY VALUE 

(1> 
WNfieHTRATlOK 

(«>MASS' 

METALS, CYANIDE. A N D T O T A L PHENOLS 

)m. AnIiirtonV.TBUrf, 
t?44q.3?0) ' " 

2M,An«fllBiT«itat 
[7440-3S-2) 

i t i . BeiyHium, to ta l 
(7440-41-7) 

4M,cw«ilMm,To»sit 

SMChraniMtn. Total 
(7440*47-3) 

h^,"^ 
7M (e»d^T«btf 

3M Mercury, Total 
(7439-97-6) 

9M m m . Total 

tOM«eleniu(tv Total 
:778?-J8;?) 

I I M «lv«r< Total 
(7440-22^) 

12MrhBll lum,Tofai 
[7440.2M»)[ 

faMZftKt^ToiaK 
( 7 4 4 I M S ^ 

14M<::yaiMe, total 
(S7.«.§) 

15MI>h6n«fe,TA4A) 

P ^ . 

P 

P 

P 

P 

P 

P 

P 

P 

P 

a 
p 

a 
p 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

o 
p 

p 

£ 7 -

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

a 
^ 

o 

•.- . . .....„.,-..,^^.-„ 

b, MAXIMUM 30 DAY VALUE 
(ifavatable) 

m 
coNceMTHATiON 

NO 

-

<»MASS 

p LONG TERM AVRQ VALUE 
(Ifavailable) 

CONCENtRATIOH 
«)MASS 

d , NO. OF 
ANAL­
YSIS 

DIS 

4 . UNITS 

TKATION 

CHARGE 

6. INTAKE (opUonal) \ 

a . LONG TERM 
AVERAGE VALUE 

l>,MASS 

. , . -» 

l » I O ^ 

b,NO,OF 
ANALY­

SES 

DIOXIN • ^siiiiiiiiiigisiiiprieis^^^^^ ismsmmmmmmmmmmmmmmmmmmmmmmm^^^ 
2 j a ^ T ^ 
c)kmm$Mi\'^ 

p p U DESCRIBE RESULTS 
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CONTINUED F R O M THE FRONT 

i .P0U.iJTANTAND 
CAS NO. 

(KumiOfle) 

J . M A R K X ill 

1.B& 
- l E V ^ 
»RB» 
SENT 

c. BE­
UEVED 
ABSENT 

3. EFFLUENT 

a MAXIMUM DAILY VALUE 

(»t 
CONCeKtBATlON 

(»MA$$ 

SC/MS - VOLATILe COMPOUND? 

fv,/im»mmm-^ 
tyAstrmim(m-1$-f) 

We«tt«ft*<71-4*-2) 

SVBrtmoform t l ^ i i ^ i \ 

5\rCail>on le t ra tMorn ie 

siwa«) . ..« 

106*90.7) 

lyChlorodt. 
ttDmometbane (124-48-1) 

W^-CJjtom-ethylvln^ 
Ether {110-7$-«) 

(ivoniorpfcm (S7-I58-3) 

i2VOic«oro-
stomoftthans<T$-71-«) 
l3VO«htero-
Jduoromfttana fT9-71-«) 

UVl.t-Difltifao-ethane 
^S'iW.^) 

<5Vt>0i<tilM>.^ane 

itVt,t4)icMM>«tt^ne 
L76M6-4) 
i v v ^ l ^ p r p p ^ , . 

[ I l f ^ ^ - ^ * " * 
igVEUiyibAfti^n* 
: ioo^i-4) 

jgv Methyl Bromide 
74-S3^ 

21VM«(ĥ CMQi1d» 
74-«T4) 

P 

P 

P 

P 

P 

P 
» - i j • . ' , - . r - - - -

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P.-...-.... 
P 

P 

P 

o 
a 
a 
p 

p 

p 

p 

a 
p 

p 

p 

p 

o 
P 

P 

P 

P 

P-.-.-........ 
P 

P 

P 

P 

P 

D 

P 

P 

P 

P 

a 
p 

p 

p 

p 

b MAXIMUM 30 DAY VALUE 
(ifavailable) 

(1) 
«Npe*<T1RATK>W 

NO 

laMi^w 

c LONG TERM AVRG VALUE 
(ifavailabiB) 

in 
CONCfcNTRATlPN 

DIS 

(})MA?5 

CHARGE 

d NO OF 
ANAL. 
YSES 

4. UNITS 

TUnON 
iHWt 

6. INTAKE (optional) 

a LOlKJ TERM 
AVERAGE VALUE 

(II i»iu$s 
»«Z«IRAII0N 

- . i . . - . - . . . . . ! • 

) ND 
OF 
*NALY, 
SES 
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\CONTINUED FROM PAGE V-4 

\\ POLLUTANT AND L 
CAS NO. 

OlavaUable) 

2. MARK'X' 
•.TESTING |b.B& ^.BE. 
Rg-QUIREP MEVEO LIEVED 

PRE* ABSENT 
^ENT 

EPA LD. NUMBER (copy from Item 1 of Form 1) NiVi0022306 OUTFALL NUMBER 001 11 

2. EFFLUENT 
» MAXIMUM DAILY VALUE 

<1>00NCENniAD0N O l M A S S 

bMS/M$* VOLATILE QOMPpUMPS ftfOfttttrnd} 

^ C T - C h k ^ t d a 

m ^ 
w ^ n ^ " ^ 
2SVToiiMne 
Cios-S»4) 

p(pWg(Mlhlflana(156-60-5) 

P^h^?S>t̂ S-6) 
28V1.1,2-Trl- , ^ ^ , 
Chloroethane 0!»-00-5) 

fTfroW*^"*^'^" 
SOVTrfahloro* 
nuqrQmeth9ne (75-69-4) 

31V Vinyl Oiloride 
175-014) 

P 

P 
o 

p 

D 

P 

P 

P 

D 

O 

P 

P 

P 

a 
p 

p 

p 

p 

a 
o 

p 

p 

p 

a 
p 

p 

p 

p 

a 
o 

' • • • 

GQIMS FRACTION - ACID COMPOUNDS 
U>-Ct*iw*«npt(S5-57-«) 

ffzV^ir*'^ 
^^IJ^^^enoi 
4A4.^0in«ro<^resol 

'tiW^'*^'^ 
^̂ r''̂  
ffoS^r^' 
f^V§^ot*M.CrssOI 

^(^•chtowptteiKj) 

s»» 
» ^ : 

P 

P 

P 

a 
p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

£7 

P 

P 

P 

P 

P 

P 

P 

n 
n 
p 

a 
p 

p 

a 
p 

p 

p 

p 

• 

• 

. 

b. M A X I M U M 3 0 DAY V A L U E 
( i f ava iab ia ) 

CONCENTRATION 
(2) MASS 

NO 

c LONG TERM AVRG VALUE 
(I favai lable} 

CONCENTRATION 

DIS 

(2) MASS 

C H A R G E 

. 

d . NO. OF 
A N A L Y ­

SES 

. 

4. UNITS 
(specify It blank) 

ncoNceo-
nATUH 

»MAS$ 

S. INTAKE (optional) 
a. LONG TERM 

AVERAGE VALUE 
I I I 

l;OMceNTiiAii<m 
«)»«S 

b.NO.OF 
ANALY 

SES 

• . - • 
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CONTINUED FROM THE FRONT 

1, POLLUTANT 
AND CAS NO, 
(Ifavailable) 

? , M A R K ' X * 

a, TEST­
ING 
RE­

QUIRED 

U. BE­
LIEVED 

PRE-
SENT 

C. BE­
LIEVED 
ABSENT 

S. EFFLUENT 

a, MAXIMUM DAILY VALUE 

(1) CONCENTRATIDN 3) MASS 

GC/MS FRACTION. BASE/NEUTRAL COMPOUNDS 

ISAcmpMyhM (208-9$^) 

3BAnthfBc«i«fl2Q-1?-7) 

4BBOT5idln9W'«7-5> 

^a8en»»(a)Amhrscene 
t56-55h3) 

5B Bena> (a) Pyrww (50-32-

7B 3,4-BenzD-iluaranthene 
[205-99-2) 

i B Q e r t o ( g h i j Perylene 
[191-24-2) 

aa Benzo W Ruotanthene 
(207^OS^ 

1(BBis(?.<:%toDef/K»y; 
Methane ( l U ^ M ) 
l|8lllti4M>»««l>4E»wr 
(111-44-4) 

126 ei« (Z.Clibfolsatiftfvt 
a h r < 1 0 » « M 

139 Btt^-eill)<I^K)<9 FMtkl i t t 
(tl7-8t-7) 

I4a4-8«wi»-ph«iy) 
Phetjyt aharHlM-$5.g( 

t58euM$*>mt}'hMw« 
:8S-S8-7) 

1«12.Chtonw»|*that$n« 
101-68.7) 

l7B4-Ct«t«tK*efvyf 
Phertyliethir(»dS.72-^ 

i«achfy«we»1») t -e) 

i«ft xntmm M Amwetcenei 
(99-70-3) 

z(»i»tit(Mir94)eitt«rM 
(9&«0'1) 

t1St,»«kHMi4ieiteM(l 
t541-7a-t» , 

P 

P 

P 

P 

a 
o 
D 

p ^ 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

P 

P 

D 

a 
a 
o 
p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

P 

P 

O 

D 

£7 

£7 

O 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

D 

P 

P 

P 

1 

(t. MAXIMUM 30 DAY VALUE 
(Ifavailable) 

[1)C0NCEMIRAT1QH 

NO 

(J) MASS 

DIS 

1 e LONG TERM AVRG VALUE 
(ifavailable) 

(»Na:l,V»*twN 

CHARGE 

IJIMftSS 

d NO OF 
ANAL­
YSES 

4. UNITS 
(speci fy I I b lank) 

•.CONCEM 
TOATION 

II ¥fsa 

6. INTAKE (opUonal) 

a LONG TERM 
AVERAOE VALUE 

OhiSiJiliAWN 
13) MASS 

b NOOF 
ANAL­
YSES 
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CONTINUED F R O M THE FRONT 

1. POLLUTANT AND -
CAS NO. 

0$vaUfible) 

Z M A R K ' X ' 

a . TEST­
ING 
RE.^ 

QUIRED 

b, BE­
UEVED 

PRE­
SENT 

s» BE­
LIEVED 
ABSENT 

3. EFFLUENT 

a. MAXIMUM DAILY VALUE 

(t)C0NC£HmATI0N !)MASS 

BC/MS FRACTION " BASEAilEUTRAL COMPOUNDS 

S b U D I c M M b M M l f 
t O M W ) 

(dV94<1) 

MB Oiethyt Phthalate 
;84«^) 
JSBDfmettftttPWhal^ 
[131*1 <^) 

266 0^M«it)4 Phthalate 
[131-11^) 
!7B2.4«|f«r(H(oluei1e 
:i?i-i4-2) . . 
»82.6.0Jrtt»fa(uene 
teoS-20-2) 

29BD(^.0«tytniUialBtB 
[117-84-0)' 
X)91J»)|phwyHWlrMin*(!n 
4;<Hiwir«n«l {122-«ei-r) 

m t U n t O m h ^ (2Q&44.0) 

^ $ Fluorene (8^73-7) > 

33BHex»^jh|on)bBn»e«» 
:il8-74-1) 

(87-68-3) 
|̂isnKtiiqrP*<yQl9P4ntici9f)9 

(77*47^) 

3^Hei(a>chlotaethane 
67*7*1) 
J78Hd*n4<a*<!«#P>i«* 
(163-^9^) 

)f«|iq|>hptw*(7S-$9-1) 

mnsiiKHiw^&i'lXm 

mm«mmm\SIMS^9^ 

mrt94l 
ts»»mml4mii(iimtk» 
[rei-04.7)i 

P 

P 

P 

P 

O 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

D 

p 

p 

p 

p 

p 

p 

p 

p 

O 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

o 
P 

P 

P 

P 

P 

a 
P 

a 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

b MAXIMUM 30 DAV VALUE 
(iavaSabk) 

:l)C0NCeNTftATION 

NO 

: 

UIMASS 

DIS 

; . 

C LONG TERM AVRG VALUE 
(If available) 

CPNCeNfRAllON 

CHARGE 

IIIIMSS 

d NOOF 
ANAL-
YSES 

4. UNITS 
(specify If blank) 

..CONCEN 
TWtWN 

l i M U i 

6. INTAKE (opt iona l ) 

a LONG TERM 
AVERAGE VALOE 

^Himif-'<<ax 
121MUS 

1>.NO.OF 
ANAL­
YSES 

EPA FORM 3510-2C (Rev. 2-85) Page V-8 CONTINUE ON PAGE V-9 



CONTINUED F R O M THE FRONT 

1. POLLUTANT AND CAS NO. (It 
eveileble) 

2. MARK "X" 

SI TEST­
ING 
RE-, 

OUIREO 

b BE­
UEVED 

P R 6 ' 
SENT 

c, SHIEVEO 
ASSENT 

3. EFFLUENT 

a MAXIMUM DAILY VALUE 

(1) 
coNceNTrtATiON 

(2) MASS 

SC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (atntkiued) 

t3S N t̂eo<«(x|iphenylw4n« 
[BMO^ 

' ' t \ , <\ 0 - ^ 

4SBPyHW(«MfM» ' ^ ^̂  

46$ 1.a,4-Til<(ilofob«n?*n» (120*2-1) 

p 

p 

p 

p 

P 

P 

P 

D 

P 

P 

P 

D 

GC/MS FRACTION - PESTICIDEsiiliiiiiiililiB^^^^^ 

lPAIdrgt(3O04Xl'2) 

i>P«.aMC01949-7) 

4PP-BI* (58-89-9) 

5P r « H & ( 3 1 M ^ ) 

spchiortftne (57-74-9) 

?P4,4-.D0T (50.29-3) 

3P4.4*.ODe<72-S5.e) 

?p4,4'^»tiir2*s*«) 

lOP&Bldiln (60.67*1) 

llP£n<MjlNn{.1l5*29*:jf} 

l2PEn*MWWin<l1M9-7 

t»|l>«y*6«Ml(#|it$^«bte (1031-074) 

t4PEm«i(73^M> 

ISPEinortitAMehyde 
[74ai-e3-4) 

i«Pii^epi(M»lw«riM44) 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

o 

P 

P 

P 

P 

P 

P 

P 

a 
p 

p 

a 
p 

p 

p 

p 

P 

P 

a 
p 

p 

p 

p 

a 
p 

p 

p 

p 

p 

p 

p 

NO 

b MAXIMUM 30 DAY VAl UE 
(Ifavailabla) 

CONQENTRATIOli 
(3) MASS 

DIS 

c LONG TERM AVRG VALUE 
(If available) 

CONCENTRATION 

CHARGE 

<2)MASS 

d NO OF 
ANAL­
YSIS 

4. UNITS 

a CONCEN­
TRATIOM 

b MASS 

6. INTAKE (optional) 
a LONG TERM 

AVERAGE VALUE 

CONCENTRATION 
<3)UASS 

b NO OF 
ANAL­
YSES 
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WED FROM THE FRONT 

.LUTANT AND CAS 
O. (Ueyel ime) 

. 

- , . > - .'-.^" - ~ 

eohtor^pQ)dde 
•3) 

>ii4tmea.ii*<i) 

îiSAinm^sd^n 

*i22i(iiio4<^ek^ 

-1232(11141.1*« 

•12:48 <1?S78.39.6) 

-136Q(11DW*?-a 

-1016 (m74-11-2) 

it!ihene($0014&-2) 

ftchWEpo)^de(1Ca4-

*l242(5346d*21*d) 

.l2S4(11l»7.6d-1) 

*l22Ml11l)4-ie.^ 

^1232(11141*18^ 

*U4«<12S73-aS-« 

2,MARK"X* 
a,TeST-

iNCf 
R8-

wrnsa 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

b.BE. 

SBft 

P . 

P 

P 

P 

P 

P 

P 

P 

P 

P 

D 

P 

D 

P 

D 

aBE-

P 

P 

P 

£7 

P 

P 

P 

D 

P 

P 

£7 

P 

P 

P 

a 

3. EFFLUENT 
e MAXIMUM DAILY VALUE 

(It (AMASS 

b MAXIMUM 30 DAY VALUE 
(Havaiable) 

<n 
C0NP«MTRA1X)N 

NO 

O M A S S 

DIS 

e. LONG TERM AVRG VALUE 
(itavaiabk) 

(1) 
CONCENTRATION 

CHARGE 

(2) MASS 

d NO. OF 
ANAL­
YSES 

• 

4, UNITS 

I L C O N C E N -
TRATION 

b MASS 

S, INTAKE (opt iona l ) 

a LONG TERM 
AVERAGE VALUE 

CONCErrrRATION 
iJtMAS? 

b. NO OF 
ANAL­
YSES 
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DATA SUMMARY AND ANALYSIS FOR BAT AND WATER 
QUALITY BASED EFFLUENT LIMITATIONS 

This document is a summary of the data evaluations that were performed for the purpose 
of determining the appropriate effluent limitations for Discharge 001 and Discharge 002 
for the renewal ofthe NPDES permit for the Molycorp mine at Questa New Mexico, NM 
0022306. The effluent data from the Discharge Monitoring Reports (DMRs) and recently 
conducted, but unrelated to the NPDES permit, remedial investigation (RI) studies were 
evaluated to determine if there was a technical basis for continuing to monitor all ofthe 
parameters in the previous permit. The data from the RI studies provided data on a 
number of additional parameters that were not limited in the previous permit. The data 
from the RI studies and the existing USGS data were evaluated to characterize the 
ambient stream concentrations above the discharge. These data allowed the calculation 
of a projected worst case in stream waste concentration (IWC) for each parameter and 
direct comparison ofthe IWC with the most stringent New Mexico stream standard (July 
2005). This comparison allows a determination of whether a discharge causes, has a 
reasonable potential to cause, or contributes to an in stream excursion above the water 
quality standard. 

Reasonable Potential 

Arsenic, Copper, Lead, and Zinc 

The reasonable potential analysis, using conservative assumptions and the 2.14 multiplier 
(from the Region 6 IWC procedure) for the mean effluent values indicates that there is a 
substantial margin between the predicted worst case in stream waste concentration (Cd) 
and the most stringent water quality standard for these parameters. Monitoring for these 
parameters can be removed from the permit or reduced to quarterly. 

Mercury and Cyanide 

The monitoring demonstrates that mercury and cyanide were either absent or not present 
in detectable amounts. In this case, it is appropriate to depend on the certification ofthe 
permittee that these substances are not believed to be present. Monitoring for these 
parameters should be removed from the permit. 

Additional Trace Metals 

The reasonable potential analysis indicates that there is a substantial margin between the 
predicted worst case in stream waste concentration (Cd) and the most stringent water 
quality standard for antimony, barium, beryllium, chromium, cobalt, nickel, 
selenium, silver, thallium and vanadium. The data confirms that permit monitoring 
is unnecessary for these metals. 

Executive Summary of Data Analysis 
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Best Available T r e a t m e n t 

The existing concentration limits for flow, pH, Chemical Oxygen Demand, Total 
Suspended Solids, fluoride, iron, molybdenum, and manganese have effluent 
limitations that are not based on water quality standards. The effluent limitations for the 
parameters in this section are not water quality based effluent limitations (WQBELs). 
The effluent limitations are based on Best Available Treatment and are not calculated 
from stream standards, stream background concentrations, and stream flows and 
permitted capacities. Monitoring is required and is not dependent on the calculation of 
Reasonable Potential. There is new data on many of these parameters from both the plant 
discharge and from the special RI studies that have been performed^ This data has been 
summarized, but has not been used to develop or evaluate effluent limitations. 

BAT effluent guidelines are established in the Clean Water Act as the principal national 
means to control the direct discharge of pollutants where state standards for parameters 
have not been implemented, or where economically available treatment technologies are 
available for an industrial subcategory. The uniform application of secondary treatment 
standards for BOD and TSS for municipal discharges is a good example of effluent 
guidelines that are applied nationwide. 

The mass limits for fluoride, molybdenum, and manganese are BAT limitations. The 
effluent limitations for these parameters were not evaluated at this time. The BAT based 
efiluent limitations in the new permit are expected to be the same as the existing 
permit. (A reevaluation of the basis for the old BAT limits may be appropriate, in 
some cases.) 

Mass limits for Total Suspended Solids, Chemical Oxygen Demand, and total iron have 
little meaning since most of the concentration values are "less than" values that are far 
below the concentration limits and the calculation of a mass loading for these parameters 
is a function of the "less than" value used in the calculation. Reporting these mass 
values has little value and the requirement to calculate and report should be 
removed from the permit. 

p H (Outfall 002) 

• The range of pH values for this discharge was 7.0 to 7.8. 
• The median monthly low pH value was 7.28. The median monthly high pH value 

was 7.48. 

Conclusion: The pH is well characterized. The data set has over 200 
measurements, shows low variability, and has no outliers that are close to levels 
of regulatory concem. 

Executive Summary of Data Analysis 
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TOTAL SUSPENDED SOLIDS (TSS) Concentration (Outfall 002) 

• The maximum TSS value for the 50 month period was 7.2 mg/L, and was the only 
detected measurement. 

• The absolute range of TSS values for this discharge could be estimated to be 
between 2 to 7.2 mg/L. 

Conclusion: The TSS concentration is well characterized. The data set has a 
median of "less than" 4 mg/L and has no outliers that are dose to the BAT levels 
of regulatory concern - 30 mg/L. 

CHEMICAL OXYGEN DEMAND (COD) concentration (Outfall 002) 

• TherangeofCOD values for this discharge could be estimated to be between 5 
to 25 mg/L. 

Conclusion: The COD concentration is well characterized. The data set has a 
median of "less than" lOmg/L and has no outliers that are close to the levels of 
regulatory concem - 90 mg/L. 

FLUORIDE concentrations (OutfaU 002) 

The existing effluent limitations are based on Best Available Treatment or Best 
Professional Judgment and are not calculated from stream standards, stream background 
concentrations, and stream flows and permitted capacities. Monitoring is required and is 
not used in the calculation of Reasonable Potential. 

DMR data 

• The range of fluoride values for the 50 month period was 0.94 - 2.0 mg/L. 
• The variability is low. The coefficient of variation is 16.0 %. 

Conclusion: The fiuoride concentration is well characterized. The measured 
and predicted outliers are below the BPJ regulatory level of concern - 3.0 mg/L. 

FLUORIDE Mass (Outfall 002) 

• The range offluoride mass values for this discharge was approximately 3.4 to 9.9 
pounds per day. -_ 

• The variability is moderate. The coefficient ofvariation is 18.6%. 

Conclusion: The fluoride mass is well characterized. The data set has one value 
above the level of regulatory concern, 8.75 lb/day, which may be an outlier. 
There is reasonable potential for fluoride mass to exceed the existing effluent 
limitation. 

Executive Summary of Data Analysis 
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MANGANESE Concentration (Outfall 002) 

DMR Data 

• The range of manganese values for the DMR data set was 0.46 to 1.3 mg/L. 
• The variability is moderate. The coefficient ofvariation is 25.6%. 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The range ofmanganese values for the RI data set was 0.46 to 0.73 mg/L. 
• The mean manganese concentration for the RI data set is 0.61 mg/L. 

Conclusion: The manganese concentration is well characterized. The data 
shows moderate variability, and has no outliers that are greater than the BAT 
level of regulatory concem, 1.5 mg/L. The mean was characterized in two 
separate data sets in the 0.61 to 0.67 range. 

MANGANESE Mass (OUTFALL 002) 

• The range of manganese mass values for this data set was 1.6 to 4.1 #/day. 
• The variability is moderate. The coefficient ofvariation is 22.6%. 

Conclusion: The manganese mass is well characterized. The data set has no 
values above the level of regulatory concern, 4.38 #/day. There are several 
values within two standard deviations ofthe standard, suggesting that the value 
of 4.1 #/day is not an outlier. Treatment modifications were performed to 
reduce the manganese mass. 

MOLYBDENUM Concentration (Outfall 002) 

DMRData 

• The range ofmolybdenum values for this discharge was approximately 1.1 to 1.8 
mg/L. 

• The variability is low. Thecoefficient ofvariation is 13.1%. 

Executive Summary of Data Analysis 
Document for NM0022306 - Page 4 



RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The range of molybdenum values for the RI data set was 1.1 to 1.4 mg/L. 
• The mean molybdenum concentration for the RI data set is 1.2 mg/L. 

Conclusion: The molybdenum concentration is well characterized. The mean 
was characterized in two separate data sets in the 1.2 to 1.37 range. The data 
shows low variability, and has no outliers that are close to the levels of 
regulatory concem - 5.03 mg/L. There is no reasonable potential for 
molybdenum concentration to exceed the existing BAT/BPJ effluent limitation. 

MOLYBDENUM Mass (Outfall 002) 

DMR data set 

• The range ofmolybdenum mass values for this discharge was 4.3 to 7.2 #/day. 
• The variability is low. The coefficient ofvariation is 13.5%. 

Conclusion: The molybdenum mass is well characterized. The data set has no 
values close to the level of regulatory concem, - 14.7 # per day. There is no 
reasonable potential for molybdenum mass to exceed the existing BAT effluent 
limitation. 

IRON TOTAL Concentration (Outfall 002) 

DMR data 

• The range ofiron values for this data set could be estimated to be between 50 and 
280^g/L. 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and 
Outfall 002 Pipe. Only two values were measured in this data set. 

• The range total iron values for was 25 to 170 ng/L. 

Conclusion: The iron (total) concentration is well characterized. The data set 
has a median of "less than" 100 fig/L and has no outliers that are close to the 
levels of regulatory concem - 600 }ig/L. 

Executive Summary of Data Analysis 
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IRON, TOTAL, (Iron) Mass (Outfall 002) 

• The range of iron mass values for this discharge could be estimated to be 0.2 to 
1.38#/day. 

Conclusion: The iron (total) mass is well characterized. The data set has over 
50 measurements. The data set has a median of 0.43 #/day based on 
calculations using 100 fig/L as the concentration and has no outliers that are 
close to the levels of regulatory concern, 1.75 #/day. 

Water Quality Based Effluent Limitations 

There is additional data that has been generated on a number of parameters since the last 
permit for this discharge was issued. The new data includes the plant discharge data on 
seven metals and cyanide that have been generated monthly as a Discharge Mdnitoring 
Report (DMR) requirement, plant discharge data on twenty two metals on grab samples 
taken from the grab samples of 002, and data from the Red River at numerous sites in 
three discrete segments of the river (RI data). These data were summarized and 
discussed in the Data Analysis and Discussion document. Spreadsheets ofthe raw data 
and spreadsheets with parameters of interest extracted and summarized are included in 
the data package. 

The data for these parameters were evaluated using the procedures for determining the 
potential to exceed numeric criteria, given in the Region VI Implementation Guidance for 
State of New Mexico Standards for Interstate and Intrastate Streams. This procedure 
uses ambient concentrations ofthe receiving body and the historical effluent data, along 
with the statistically based low flow and plant permitted capacities to calculate an 
estimate of the worst case in stream waste concentration (IWC) that is likely to occur. 
This worst case IWC value is then compared to the most restrictive stream standard that 
would apply to the receiving stream to determine if there is a reasonable potential for the 
discharge to cause or contribute to the exceedance ofthis stream standard. The additional 
data allows that comparison to be made. 

The following tables summarize this analysis. 

Executive Summary of Data Analysis 
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Tabid 
Reasonable Potential Spreadsheet - Discharge 002 

F = Fraction of stream allowed for mixing 
Ca = Ambient stream concentration (dissolved) above the discharge. Values are arithmetic or geometric means. 
Qe = WWTP design flow 4.30 MGD for 001 plus .746 MGD 
Cp = Average effluent concentration for WWTP. Values are total metals. 
Ce = Estimated 95th percentile effluent concentration 
Cd = Cd is a worst case IWC calculation using the 2.14 multiplier for Cp 
WQCt = Total water quality standard 
C/Ct = Fraction oftotal metal that is dissolved. Values in table from previous pemiit calculation. 
WQCd = Dissolved water quality standard 
Hardness based metals are based on a hardness of 127 mg/L as CaC03 

Existing Permit Parameters that have effluent limitations that are based on Water Quality Standards 
Parameter 

Arsenic 

Cadmium* 

Cadmium 

Copper 

Lead 

Zinc 

Molybdenum** 

Aluminum 

F 
MZadj 

Qa 
4Q3 
mgd 

4.58 
4.58 

4.58 

4.58 

4.58 

4.58 

4.58 

4.58 

Ca 
Ambient 

MQ/L 

0.43 

0.33 

0.33 

2.5 

0.35 

15 

46 

166 

Qe 
Max Flow 

mgd 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

Cp 
mean 

MQ/L 

0.5 

0.6 

0.6 

2.5 

0.35 

15 

1400 

100 

Ce 
g5th%tile 

pg/L 

1.07 

1.28 

1.28 

5.35 

0.75 

32.10 

2996 

214 

Cd 
(IWC) 
Mg/L 

0.47 
0.39 
0.39 
2.68 
0.37 

16 

230 
169 

WQCt 
Total 

ug/L 
4.4 

0.29 
2.67 

31.8 
17.7 

501.7 

1000.0 

750.0 

C/Ct 

0.528 

1 

1 

0.346 

0.184 

0.286 

1 

1 

WQCd 
Dissolved 

Mg/L 

2.3 

0.29 

2.67 

10.99 

3.26 

143.5 

1000 

750 

*The dissolved water quality standard for cadmium is based on the equations given In State of New Mexico 
Standards for Interstate and Intrastate Surface Waters as amended July 17, 2005. 
**Molybdenum is limited by BAT 
***The recommendation is to set the pemiit limit based on the acute aluminum water quality standard. 
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Table 2 

Additional parameters to evaluate effluent limits based on Water Quality Standards 002 

Parameter F 
MZad 

Antimony 

Barium 

Beryllium 

Boron 

Chromium 

Cobalt 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Qa 
i 4Q3 

mgd 

1 4.58 
, 4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

, 4.58 

1 4.58 

1 4.58 

Ca 
Ambient 

j jg/L 

0.5 

37 

0.2 

12 

1 

3 

10.3 

0.75 

0.2 

0.1 

0.3 

Qe 
Max Flow 

mgd 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

0.726 

Cp 
Median* 

Mg/L 
1.0 

29.0 

0.3 

31.0 

1.5 

2.5 

3.0 

1.5 

0.2 

0.2 

1.6 

Ce 
95th%tile 

Mg/L 
2.14 

62.06 

0.64 

66.34 

3.21 

5.35 

6.42 

3.21 

0.43 

0.43 

3.42 

Cd 
(IWC) 
Mg/L 
0.60 

38.6 

0.23 

15.4 

1.14 

3.1 

10 

0.9 

0.21 

0.12 

0.49 

WQCt C/Ct 
Total 
pg/L 

5.6 

2000 

4.0 

750 

90.1 

50.0 

63.7 

5.0 

5.0 

1.7 

100 

WQCd 
Dissolved 

Mg/L 
1 5.6 

1 2000 

1 4 

1 750 

1 90.1 

1 50 

1 63.7 

1 5 

1 4.95 

1 1.7 

1 100 

Due to the large number of non detect values, the median value was used instead ofthe mean values for most parameters. 
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Table 3 

Reasonable Potential Spreadsheet - Discharges 001 and 002 Combined 
F = Fraction of stream allowed for mixing 
Qa = Critical low flow at discharge point - 4Q3 7.05 cfs - 4.58 MGD 
Ca = Ambient stream concentration (dissolved) above the discharge. Values are arithmetic or geometric means. 
Qe = WWTP design flow 4.30 MGD for 001 plus .746 MGD for 002 
Cp = Average effluent concentration for WWTP. Values are total metals. 
Ce = Estimated 95th percentile effluent concentration 
Cd =Cdisa worst case IWC calculation using the 2.14 multiplier for Cp 
WQCt = Total water quality standard 
C/Ct = Fraction oftotal metal that is dissolved. Values in table from previous perniit calculation. 
WQCd = Dissolved water quality standard 
i-lardness based metals are based on a hardness of 127 mg/L as CaC03 
Exist ing Permit Parameters that have effluent l imitations that are based on Water Quality Standards 

Parameter 

Arsenic 

Cadmium* 

Cadmium 

Copper 

Lead 

Zinc 

Molybdenum** 

Aluminum 

F Qa 
MZadj 4Q3 

*The dissolved water qualil 

mgd 

1 4.58 
, 4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

1 4.58 

[ 4.58 

Ca 
Ambient 

Mg/L 

0.43 

0.33 

0.33 

2.5 

0.35 

15 

46 

166 

Qe 
Max Flow 

mgd 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Cp 
mean 
Mg/L 

0.5 

0.6 

0.6 

2.5 

0.35 

15 

1400 

100 
ty standard for cadmium is based on the equat 

Ce 
95th%tile 

Mg/L 

1.07 

1.28 

1.28 

5.35 

0.75 

32.10 

2996 

214 
ons given in 

Cd 
(IWC) 
Mg/L 
0.77 

0.83 

0.83 

3.99 

0.56 

24 

1592 

191 

WQCt C/Ct 
Total 
Mg/L 

4.4 0.528 

0.29 1 

2.67 1 

31 .8 0.346 

17.7 0.184 

501.7 0.286 

1000 1 

750.0 1 
State of New Mexico 

WQCd 
Dissolved 

Mg/L 

2.3 

0.29 

2.67 

10.99 

3.26 

143.5 

1000 

750 

New 

Old 

Inigation 

Acute 

Standards for Interstate and Intrastate Surface Waters as amended July 17,2005. 
**Molybdenum is limited by BAT 
***The recommendation is to set the pennit limit based on the acute aluminum water quality standard. 
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Table 4 
Additional parameters to evaluate effluent limits based on Water Quality Standards 001 and 002 

Parameter 

Antimony 

Barium 

Beryllium 

Boron 

Chromium 

Cobalt 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

F Qa 
MZ adj 4Q3 

mgd 

1 4.58 
., 4.58 

., 4.58 

., 4.58 

., 4.58 

., 4.58 

.̂  4.58 

., 4.58 

.̂  4.58 

., 4.58 

1 4.58 

Ca 
Ambient 

Mg/L 

0.5 

37 

0.2 

12 

1 

3 

10.3 

0.75 

0.2 

0.1 

0.3 

Qe 
Max Flow 

Mgd 

5.046 
5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

5.046 

Cp 
Median* 

Mg/L 

1.0 

29.0 

0.3 

31.0 

1.5 

2.5 

3.0 

1.5 

0.2 

0.2 

1.6 

Ce 
95th%tile 

Mg/L 

2.14 

62.06 

0.64 

66.34 

3.21 

5.35 

6.42 

3.21 

0.43 

0.43 

3.42 

Cd 
(IWC) 
Mg/L 

1.36 
50.1 
0.43 
40.5 
2.16 
4.2 

8 
2.0 

0.32 
0.27 
1.94 

WQCt C/Ct 
Total 
Mg/L 

5.6 
2000 

4.0 
750 

90.1 
50.0 
63.7 

5.0 
5.0 
1.7 

100 

WQCd 
Dissolved 

Mg/L 

1 5.6 

1 2000 

1 4 

1 750 

1 90.1 

1 50 

1 63.7 

1 5 

1 4.95 

1 1.7 

1 100 

Due to the large number of non detect values, the median value was used instead of the mean values for most parameters. 
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Effluent Limitations for Discharge 002 

The State of New Mexico Standards for Interstate and Intrastate Surface Waters, 20.6.4 
NMAC, as amended through July 17, 2005 was used as the source ofthe water quality 
standards that were compared with the worst case IWC (Cd in the above tables). These 
water quality standards may not have been approved by EPA Region VI. 

Cadmium was the only parameter that demonstrated a reasonable potential to cause or 
contribute to an exceedance of a water quality standard. The July 17, 2005 standards 
used a new equation for calculating the hardness based cadmium standard. Based on this 
calculation, the ambient upstream concentration exceeds the new cadmium stream 
standard. If the new cadmium standard is correct, this segment will need to be evaluated 
for a TMDL or a site specific standard. 

The evaluation used the acute standard for dissolved aluminum of 750 ng/L instead ofthe 
chronic standard of 87 ng/L. The stream data clearly indicates that the ambient 
aluminum concentrations upstream of the discharge substantially exceed the chronic 
dissolved aluminum standard of 87 ng/L. The chronic aluminum standard is currently 
under evaluation in other states and EPA regions. Our recommendation is to base the 
effluent limitation on the acute standard of 750 ng/L until the standards can be re­
evaluated or a site specific standard can be developed. 

Effluent Limita t ions for GDI and 002 Combined 

There was no discharge from Discharge 001 during the permitting period, there was no 
new data on the quality of the discharge. For the reasonable potential analysis, it was 
assumed that the effluent concentrations of 001 would be equal to the concentrations of 
002. 

There was one additional parameter that demonstrated reasonable potential when the 
combined impact of 001 and 002 was evaluated. The analysis indicated that there was 
reasonable potential for the combined discharge to cause or contribute to an exceedance 
ofthe molybdenum stream standard for irrigation of 1.0 mg/L. 

The water quality based effluent limitation was calculated for the combined discharge 

Cp - Daily Max Monthy 
Parameter Qa F Ca Qe Cs Concentration Average 

Molybdenum 4.58 1 46 5.046 1000 1866 1244 

Where: 

Qa = Critical low flow at discharge point - 4Q3 4.58 MGD 001 002 
F = Fraction of stream allowed for mixing 
Ca = Ambient stream concentration 
Qe = WWTP design flow-001 plus 002 4.3 MGD 0.746 MGD 
Cs = Water quality standard for inigation 1000 pg/L 

Executive Summary of Data Analysis 
Document for NM0022306 -Page 11 



In previous permits, different limits have been set for the two discharges. The 30 day 
average effluent limitation for molybdenum for Discharge 002 (flow = 0.746 MGD) was 
set at 3.3 mg/L. Since the monthly average effluent limitation for the combined flow 
from 001 and 002 has been calculated, the flow and the effluent limitation for 002 is 
known the monthly average effluent limitation for Discharge 001 can be calculated using 
the mixing equation. 

Monthly Average Limit for 001 = (1244 x 5.046^-r3300x .746^ = 887 ng/L 
4.3 MGD 

A calculated monthly average effluent limitation for molybdenum for 001 of 0.9 mg/L is 
required to meet the water quality based standard for irrigation of 1.0 mg/L in the Red 
River, if a monthly average BAT limit of 3.3 mg/L is allocated to 002. This is consistent 
with past permitting practice and recognizes that discharge from 001 is infrequent 
(There was no discharge during the entire term ofthe previous permit). If discharge 001 
is to resume, the permit could be amended to assign a lower molybdenum effluent limit to 
002 and calculate a higher limit for molybdenum at 001. 

Parameters that could not be evaluated 

Cyanide and mercury were included in the DMR monitoring, and mercury was included 
in the RI monitoring of Discharge 002 and on the Red River sites. The detection limit of 
the methods used for these analyses was not low enough to determine if the water quality 
standard had been met. There is no reason to believe that mercury and cyanide is present 
in the discharge, and the monitoring that was performed verified that mercury and 
cyanide were not present in detectable concentrations. 

Monitoring Recommendations 

Best Available Treatment (BAT) Parameters 

BAT effluent guidelines are established in the Clean Water Act as the principal national 
means to control the direct discharge of pollutants where state standards for parameters 
have not been implemented, or where economically available treatment technologies are 
available for an industrial subcategory. The uniform application of secondary treatment 
standards for BOD and TSS for municipal discharges is a good example of effluent 
guidelines that are applied nationwide. 

Monitoring frequency, and concentration limits for flow, pH, Chemical Oxygen Demand, 
Total Suspended Solids, fluoride, iron, molybdenum, and manganese are BAT 
limitations. Mass limits for fluoride, molybdenum, and manganese are BAT limitations. 
The effluent limitations for these parameters were not evaluated at this time (a 
reevaluation ofthe basis for the old BAT limits may be appropriate, in some cases). 
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Mass limits for Total Suspended Solids, Chemical Oxygen Demand, and total iron have 
little meaning since most of the concentration values are "less than" values that are far 
below the concentration limits and the calculation of a mass loading for these parameters 
is a function ofthe "less than" value used in the calculation. 

Reporting these mass values has little value and the requirement to calculate 
and report should be removed from the permit. 

Aluminum 

The aluminum issue is not resolved. There is no reasonable potential if the acute 
standard of 750 ng/L for dissolved aluminum is applied. There is reasonable potential if 
the chronic standard of 87 \igfL is applied. However, it is not clear whether the 
aluminum concentrations in 002 could consistently meet a 87 pg/L effluent limitation. 
The recommended approach is to set the effluent limitation based at the acute dissolved 
standard of 750 [ig/L with re-opener language pending resolution of the chronic 
aluminum standard issue. 

Monthly monitoring should be continued. The permit should specify that a 
method with a detection limit of at least 25 ^g/L be used. 

Cadmium 

The July 15 amendments to the New Mexico standards lowered the stream standard for 
cadmium by almost a factor of ten (2.67 pg/L to 0.29 pg/L)- This change moves this 
segment ofthe Red River from fiill attainment, vnth. a large margin of safety to a situation 
where the upstream ambient values may be greater than the water quality standard. 
Detection limit was not a factor in determining compliance with a stream standard of 2.67 
ng/L. Detection limit problems with the existing data set make it difficult to determine if 
either the ambient cadmium concentrations or the effluent concentrations at 002 are 
above or below the new stream standard. 

Monthly monitoring should be continued. The permit should specify that a 
method with a detection limit of at least O.OS jig/L be used. Effluent limitations 
should not be established until the ambient cadmium concentrations can be 
determined using more sensitive analytical techniques (if they are available.) 

Arsenic, Copper, Lead, and Zinc 

The reasonable potential analysis, using conservative assumptions and the 2.14 multiplier 
(from the Region 6 IWC procedure) for the mean effluent values indicates that there is a 
substantial margin between the predicted worst case in stream waste concentration (Cd) 
and the most stringent water quality standard for these parameters. The predicted worst 
case in stream waste concentrations are between eight and thirty times less than the 
stream standard. By observation there is no reasonable potential for the discharge to 
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cause or contribute to an exceedance of the stream standard for these parameters and a 
more formal Reasonable Potential analysis is unnecessary. 

Monitoring for these parameters can be removed from the permit or reduced 
to quarterly. 

Additional Trace Metals 

The RI data sets provided a good characterization of ambient conditions for a number of 
trace metals in the Red River immediately above the discharge and in discharge 002 
These data were subjected to the same IWC evaluation and comparison with stream 
standards procedure that was used for the permitted metals. 

The metals analyzed were: Antimony, barium, beryllium, chromium, cobalt, nickel, 
selenium, silver, thallium and vanadium. Again, the predicted worst case in stream waste 
concentrations are between eight and thirty times less than the stream standard for either 
the separate or combined discharges. By observation there is no reasonable potential for 
the discharge to cause or contribute to an exceedance of the stream standard for these 
parameters and a more formal Reasonable Potential analysis is unnecessary. 

The data confirms that permit monitoring is unnecessary for these metals. 

Mercury and Cyanide 

No useful information was obtained from monitoring these two parameters. The 
detection limit limitations made it impossible to determine if these compounds were 
present or absent. The monitoring demonstrated that they were either absent or not 
present in detectable amounts. In this case, it is appropriate to depend on the certification 
ofthe permittee that these substances are not believed to be present. 

Monitoring for these parameters should be removed from the permit. 
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CRITICAL ANALYSIS of the EXISTING 
WATER-QUALITY DATABASE 

PERMIT RENEWAL APPLICATION FOR NM0022306 

There is additional effluent data that has been generated on a number of parameters since 
the last permit for this discharge was issued. The new effluent data includes the plant 
discharge data on seven metals and cyanide that have been generated monthly as a 
Discharge Monitoring Report (DMR) requirement and plant discharge data on 22 (twenty 
two) metals taken on RI samples from Outfall 002 and Outfall 002 pipe. 

Data on the Red River above discharge 002 - The previous permit relied on the USGS 
gage and limited water quality sampling on the Red River upstream of discharges 001 
and 002. The site is USGS 08265000 Red River near Questa, New Mexico, latitude 36° 
42'12", longitude 105° 34'04". The site is approximately 3.2 miles above discharge 
002, just west ofthe Questa Ranger station. The USGS site is upstream ofthe diversion 
for Eagle Rock Lake, a small off channel reservoir, the confluence with Cabresto Creek, 
and the discharge from the Town of Questa WWTP. The period of record is 1978 
through 1986. The sampling frequency is approximately monthly. 

There is additional, more recent data on the Red River in the reach just above discharges 
001 and 002 collected as part of remedial investigation (RI) studies unrelated to the 
NPDES permit. The RI data set includes five discrete sites in Surface Water Area 11. 
Surface Water Area 11 is downstream ofthe USGS site and Cabresto Creek confluence, 
and, as such, closer to Outfall 002. The period of record is September 2002 to September 
2003. The reach is described as Red River along Tailings Piles. 

These data sets have been analyzed to characterize the effluent concentrations for 
parameters that were monitored in the existing permit and to characterize the ambient 
stream concentration upstream of the discharge. 

FLOW-Outfall 002 

• Flow is measured daily. 
• The data is summarized on the DMR. The reported data include the monthly 

average and the maximum daily flow during the calendar month. Raw flow data 
was not analyzed 

• There is data for fifty months. 

Monthly Average Flows 

• There are 50 data points for Monthly Average 
• The average ofthe 50 monthly averages reported is .523 MGD. The range of 

monthly averages was 0.400 MGD to .655 MGD 
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• The average of monthly averages appears to be normally distributed with the 
mean and median in close agreement. 

• The monthly averages show little variability. Coefficient ofvariation is 12.6% 

Monthly Maximum Flow 

• The maximum flow for the 50 month period was 0.726 MGD. This flow is the 
maximum value recorded over a data set of approximately 1500 days. 

• The average ofthe 50 monthly maximums reported is .646 MGD. The range of 
monthly maximums was 0.464 MGD to .726 MGD 

• The average of monthly maximums appears to be normally distributed with the 
mean and median in close agreement. 

• The monthly maximums show little variability. Coefficient ofvariation is 12.8% 

Conclusion: The. flow is well characterized. The data set has over 1500 
measurements, and shows low variability. The average monthly flow is about 
0.50 MGD, with maximum daily flows of about 0.75 MGD. 

River Data 

There is a USGS gage and water quality sampling site on the Red River upstream of 
discharges 001 and 002. The site is USGS 08265000 Red River near Questa, New 
Mexico. Latitude 36° 42'12", Longitude 105° 34'04". The site is approximately 3.2 
miles above discharge 002. The site is just south of SR-38 just west ofthe Questa Ranger 
station. It is upstream ofthe diversion for Eagle Rock Lake, a small off channel reservoir, 
and the confluence with Cabresto Creek. The site is above the discharge from the Town 
of Questa WWTP. 

The period of record is 1978 through 1986 

River Flow 

The flow is measured when water quality samples are taken. There are continuous flow 
records for determining statistical low flows. This analysis is from the period of record 
and covers a wide range of flows over an eight year period. 

• There are 69 flow values in the data set. 
• The range is from 5 cfs to 1100 cfs. 
• The flow values show strong seasonality, with the majority of high flow values in 

May and June and the low values from October through March. 
• The data is not normally distributed. The arithmetic mean (77 CFS) is 

significantly different than the median (24 cfs). 
• The geometric mean (32 cfs) and the median ( 24 cfs) are fairly close, which 

suggests that the data is logtlormailly distributed. 
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• The 2"'' percentile flow is 5 cfs. The 5* percentile flow is 7.1 cfs. This low flow 
range is consistent with the receiving stream critical low flow (4Q3) of 7.05 cfs. 

Conclusion: The range, seasonality and characteristic low flows are well 
characterized by this data set. 

Qa - River flow for developing WQBELS and RP will continue to be 7.05 CFS. 

pH (Outfall 002) 

• Thefrequency of pH measurement is weekly. 
• The data set includes 50 months or approximately 200 pH measurements. 
• The data is summarized on the DMR. The monthly minimum and the monthly 

maximum values are reported. 
• The minimum pH value for the 50 month period was 7.00 SU. This pH value is 

the minimum value recorded over a data set of approximately 200 measurements. 
• The maximum pH value for the 50 month period was 7.77 SU. This pH value is 

the maximum value recorded over a data set of approximately 200 measurements. 
• The range ofpH values for this discharge was 7.0 to 7.8. 
• The median monthly low pH value was 7.28. The median monthly high pH value 

was 7.48. 
• A characteristic pH range for this discharge is approximately 7.3 to 7.5. 

Conclusion: The pH is well characterized. The data set has over 200 
measurements, shows low variability, and has no outliers that are close to levels 
of regulatory concern. 

River pH 

• pH is measured when water quality samples are taken 
• The data set includes 63 pH measurements. 
• The minimum pH value for the data set was 3.8 SU. There were 2 pH values less 

than 6.0 in the data set. 
• The maximum pH value for the data set was 8.2 SU. There were six pH values 

equal or greater than 8.0 SU. 
• TherangeofpHvaluesforthisdatasetwasapproximately3.8 to 8.2. 
• The median pH value was 7.5. (Since pH is a logarithmic function, median is a 

better indication of central tendency than arithmetic average.) 
• A characteristic pH range for this stream segment is 7.0 to 7.9 

Conclusion: The pH is well characterized. The data set has over 60 
measurements. The data contains low pH outliers that are not typical of stream 
pH data sets and are at levels that are of regulatory concem. 
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FLUORIDE concentrations (OutfaU 002) 

The effluent limitations for fluoride are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMR data 

• The frequency of fluoride measurement is once per month. 
• The DMR data set includes 50 months or approximately 50 measurements. (On 

some occasions more than one sample was analyzed.) A value was measured for 
each ofthe 50 samples taken. There were no "non-detects" in this data. set. This 
data set can be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum fluoride value for the 50 month period was 0.94 mg/L. This 
fluoride value is the minimum value recorded over a data set of approximately 50 
measurements. 

• The maximum fluoride value for the 50 month period was 2.0 mg/L. This 
fluoride value is the maximum value recorded over a data set of approximately 50 
measurements. 

• The range offluoride values for this discharge was 0.94 to 2.0 mg/L. 
• The data is normally distributed. There is close agreement between the median 

(1.40 mg/L) and the mean (1.43 mg/L). 
• The variability is low. The coefficient ofvariation is 16.0 %. 

Conclusion: The fluoride concentration is well characterized. The data set has 
over 50 measurements, and shows low variability. The data set has no outliers 
that are close to levels of regulatory concern. The measured and predicted 
outliers are below the BAT regulatory level of concern - 3.0 mg/L. 

F L U O R I D E Mass (Outfall 002) 

• Thefrequency offluoride measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. The mass 

values were calculated using the fluoride measurement and the corresponding 
flow from that day. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 
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• The minimum fluoride mass value for the 50 month period was 3.38 pounds per 
day. This fluoride value is the minimum mass value recorded over a data set of 
approximately 50 measurements. 

• The maximum fluoride mass value for the 50 month period was 9.84 pounds per 
day. This fluoride value is the maximum mass value recorded over a data set of 
approximately 50 measurements. 

• The range offluoride mass values for this discharge was approximately 3.4 to 9.9 
pounds per day. 

• The data are normally distributed. There is close agreement between the median 
(5.99 mg/L) and the mean (6.16 mg/L). 

• Thevariability is moderate. The coefficient ofvariation is 18.6%. 

Conclusion: The fluoride mass is well characterized. The data set has over 50 
measurements. The data shows moderate variability. The data set has one value 
above the level of regulatory concern, 8.75 lb/day, which may be an outlier. 
There are Ave values within one standard deviation of 8.75 lb/day. There is 
reasonable potential for fluoride mass to exceed the existing eflluent limitation. 

MANGANESE Concentration (Outfall 002) 

The effluent limitations for manganese are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMRData 

• The frequency ofmanganese measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) A value was measured for each 
of the 50 samples taken. There were no "non-detects" in this data set. This data 
set can be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum manganese value for the 50 month period was 0.46 mg/L 
• The maximum manganese value for the 50 month period was 1.3 mg/L. 
• The range of manganese values for the DMR data set was 0.46 to 1.3 mg/L. 
• The data is normally distributed. There is close agreement betv^ êen the median 

(0.68 mg/L) and the mean (0.72 mg/L). 
• Thevariability is moderate. The coefficient ofvariation is 25.6%. 

Data Analysis Summary 
for NM0022306 Renewal Page 5 



RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall 
002 Pipe. 

• 

The minimum manganese value for 12 samples was 0.46 mg/L. 
The maximum manganese value for 12 samples was 0.74 mg/L. 
The range ofmanganese values for the RI data set was 0.46 to 0.73 mg/L. 
The mean manganese concentration for the RI data set is 0.61 mg/L. 

Conclusion: The manganese concentration is well characterized. The data set 
has over 60 measurements. The data shows moderate variability, and has no 
outliers that are greater than the levels of regulatory concern, 1.5 mg/L. The 
mean was characterized in two separate data sets in the 0.61 to 0.67 range. 
There are three values within two standard deviations of the effluent limit, 
suggesting that the value 1.3 mg/L is not an outlier. The New Mexico approach 
of estimating the 95^ percentile by multiplying the mean by 2.14 gives a value of 
1.43 mg/L which appears to be reasonable. 

MANGANESE Mass (OUTFALL 002) 

• The frequency of manganese measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. The mass 

values were calculated using the manganese measurement and the corresponding 
flow from that day. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum manganese mass value for the 50 month period was 1.6 #/day. 
• The maximum manganese mass value for the 50 month period was 4.12 #/day. . 
• The range of manganese mass values for this data set was 1.6 to 4.1 #/day. 
• The data appear normally distributed. There is reasonable agreement between the 

median (3.28 #/day) and the mean (3.20 #/day). 
• The variability is moderate. The coefficient ofvariation is 22.6%. 

Conclusion: The manganese mass is well characterized. The data set has over 
50 measurements. The data shows moderate variability. The data set has no 
values above the level of regulatory concern, 4.38 #/day. There are several values 
within two standard deviations of the standard, suggesting that the value of 4.1 
#/day is not an outlier. 

MOLYBDENUM Concentration (Outfall 002) 

The effluent limitations for molybdenum are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
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calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMRData 

• The frequency of molybdenum measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) A value was measured for each 
ofthe 50 samples taken. There were no "non-detects" in this data set. This data 
set can be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum molybdenum value for the 50 month period was 1.10 mg/L. 
• The maximum molybdenum value for the 50 month period was 1.8 mg/L. 
• The absolute range of manganese values for this discharge was approximately 1.1 

to 1.8 mg/L. 
• The data is normally distributed. There is close agreement between the median 

(1.30 mg/L) and the mean (1.37 mg/L). 
• The variability is low. The coefficient ofvariation is 13.1%. 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. 

• The minimum molybdenum value for 12 samples was 1.1 mg/L. 
• Themaximummolybdenum value for 12 samples was 1.4 mg/L. 
• The range ofmolybdenum values for the RI data set was 1.1 to 1.4 mg/L. 
• The mean molybdenum concentration for the RI data set is 1.2 mg/L. 

Conclusion: The molybdenum concentration is well characterized. The 
combined data sets have over 60 measurements. The mean was characterized in 
two separate data sets in the 1.2 to 1.37 range. The data shows low variability, 
and has no outliers that are close to the levels of regulatory concem - 5.03 mg/L. 
There are no values within three standard deviations of the effluent limit, 
suggesting that there is no reasonable potential for molybdenum concentration 
to exceed the existing BAT eflluent limitation. 

MOLYBDENYM Mass (Outfall 002) 

DMR data set 

• The frequency ofmolybdenum measurement is once per month. 
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• The data set includes 50 months or approximately 50 measurements. The mass 
values were calculated using the molybdenum measurement and the 
corresponding flow from that day. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum molybdenum mass value for the 50 month period was 4.32 #/day. 
• The maximum molybdenum mass value for the 50 month period was 7.15 #/day. 

This molybdenum value is the maximum mass value recorded over a data set of 
approximately 35 measurements. 

• The absolute range of molybdenum mass values for this discharge was 
approximately 4.3 to 7.2 #/day. 

• The data is probably normally distributed. There is good agreement between the 
median (5.93 #/day) and the mean (5.75 #/day). 

• The variability is low. Thecoefficient ofvariation is 13.5%. 

Conclusion: The molybdenum mass is well characterized. The data set has 
over 50 measurements. The data shows low variability. The data set has no 
values close to the level of regulatory concern, - 14.7 # per day. There are no 
measurements within three standard deviations ofthe standard, suggesting that 
there is no reasonable potential for molybdenum mass to exceed the existing 
BAT effluent limitation. 

TOTAL SUSPENDED SOLIDS (TSS) Concentration (OutfaU 002) 

The effluent limitations for total suspended solids are not water quality based effluent 
limitations (WQBELs). The effluent limitations are based on Best Available Treatment 
and are not calculated from stream standards, stream background concentrations, and 
stream flows and permitted capacities. Monitoring is required and is not dependent on 
the calculation of Reasonable Potential. 

• Thefrequency of TSS measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only one value was measured in 
the 50 samples taken. There were 34 "non-detects" at a reporting limit of 4 mg/L 
in this data set. This data set cannot be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum TSS value for the 50 month period was somewhere between zero 
and 4 mg/L. 

• The maximum TSS value for the 50 month period was 7.2 mg/L, and the only 
detected measurement. This TSS value is the maximum value recorded over a 
data set of approximately 35 measurements. 

• The absolute range of TSS values for this discharge could be estimated to be 
between 2 to 7.2 mg/L. 
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• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The TSS concentration is well characterized. The data set has over 
50 measurements. The data set has a median of "less than" 4 mg/L and has no 
outliers that are close to the BAT levels of regulatory concern - 30 mg/L. The 
factor of 7 between the conservative estimate of the median and the effluent 
limitation demonstrates that there is no reasonable potential for the TSS 
concentration to exceed the existing efiluent limitation. 

TOTAL SUSPENDED SOLIDS (TSS) Mass (Outfall 002) 

• The frequency of TSS measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only one value was measured in 
the 50samples taken. There were 34 "non detects" at a reporting limit of 4 mg/L 
in this data set. This data set cannot be subjected to standard statistical analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. A 
calculated mass value was reported, using by assuming the TSS concentrations for 
all "less than" were at the reporting limit of 4 mg/L. This is a conservative 
assumption. 

•I The minimum TSS mass value for the 50 month period was somewhere between 
zero and 13.7 #/day. 

• The maximum TSS mass value for the 50 month period was 35.5 #/day. 
• The range of TSS mass values for this discharge could be estimated to be between 

10 and 36 #/day. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The TSS mass is well characterized. The data set has over 50 
measurements. The data set has a median of 17 #/day based on calculations 
substituting 4 mg/L for the less than values in the concentration, and has no 
outliers that are close to the levels of regulatory concern - 87.6 #/day. The factor 
of 5 between the conservative estimate ofthe median and the effluent limitation 
demonstrates that there is no reasonable potential for the TSS mass to exceed 
the existing BAT effluent limitation. 

CHEMICAL OXYGEN DEMAND (COD) concentration (Outfall 002) 

The effluent limitations for chemical oxygen demand are not water quality based effluent 
limitations (WQBELs). The effluent limitations are based on Best Available Treatment 
and are not calculated from stream standards, stream background concentrations, and 
stream flows and permitted capacities. Monitoring is required and is not dependent on 
the calculation of Reasonable Potential. 
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• The frequency of COD measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only four values were measured 
in the 50 samples taken. There were 46 "non-detects" at a reporting limit of 10 
mg/L in this data set. This data set cannot be subjected to standard statistical 
analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum COD value for the 50 month period was somewhere between zero 
and 10 mg/L. 

• The maximum COD value for the 50 month period was 25 mg/L. 
• The range of COD values for this discharge could be estimated to be between 5 

to 25 mg/L. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The COD concentration is well characterized. The data set has 
over 50 measurements. The data set has a median of "less than" lOmg/L and 
has no outliers that are close to the levels of regulatory concem - 90 mg/L. 
The factor pf almost 4 between the conservative estimate of the median and the 
efiluent limitation demonstrates that there is no reasonable potential for the 
COD concentration to exceed the existing BAT effluent limitation. 

CHEMICAL OXYGEN DEMAND (COD) Mass (Outfall 001) 

• The frequency of COD measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only three values were measured 
in the 50 samples taken. There were 46 "non-detects" at a reporting limit of 10 
rhg/L in this data set. This data set cannot be subjected to standard statistical 
analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. A 
calculated mass value was reported, using by assuming the COD concentrations 
for all "less than" were at the reporting limit of 10 mg/L. This is a conservative 
assumption. 

• The minimum COD mass value for the 50 month period was somewhere between 
zero and 34 pounds per day. 

• The maximum COD mass value for the 50 month period was 113.7 #/day. 
• The absolute range of COD mass values for this discharge could be estimated to 

be 20 to 114 pounds per day. 
• The data distribution cannot be determined. 
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• The variability cannot be determined. 

Conclusion: The COD mass is well characterized. The data set has over 50 
measurements. The data set has a median of 42 #/day based on calculations 
substituting 10 mg/L as the concentration and has no outliers that are close to 
the levels of BAT regulatory concern - 263 #/day. The factor of 6 between the 
conservative estimate of the median and the efiluent limitation demonstrates 
that there is no reasonable potential for the COD mass to exceed the existing 
effluent limitation. 

IRON TOTAL Concentration (Outfall 002) 

The effluent limitations for iron are not water quality based effluent limitations 
(WQBELs). The effluent limitations are based on Best Available Treatment and are not 
calculated from stream standards, stream background concentrations, and stream flows 
and permitted capacities. Monitoring is required and is not dependent on the calculation 
of Reasonable Potential. 

DMR data 

• Thefrequency of iron measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only five values were measured 
in 50 samples taken. There were 45 "non-detects" at a reporting limit of 100 pg/L 
in this data set. This data set cannot be subjected to standard statistical analysis. 
The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. 

• The minimum iron value for the 50 month period was somewhere between zero 
and 100 pg/L. 

• The maximum iron value for the 50 month period was 280 \ig/L. 
• The range ofiron values for this data set could be estimated to be between 50 and 

280 ng/L. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

RI Data Set 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. Only two values were measured in this data set. 

• The minimum total iron value for 12 samples was 25 \ig/L. 
• The maximum total iron value for 12 samples was 170 pg/L-
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Conclusion: The iron (total) concentration is well characterized. The data set 
has over 50 measurements. The data set has a median of "less than" 100 pg/L 
and has no outliers that are close to the levels of regulatory concem - 600 pg/L. 
The factor of almost 6 between the conservative estimate of the median and the 
effluent limitation demonstrates that there is no reasonable potential for the 
iron, total concentration to exceed the existing effluent limitation. 

IRON, TOTAL, (Iron) Mass (Outfall 002) 

• Thefrequency of iron measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only five values were measured 
in the 50 samples taken. There were 45 "non detects" at a reporting limit of 100 
n g ^ ill this data set. This data set cannot be subjected to standard statistical 
analysis. 

• The data is summarized on the DMR. The monthly average and the monthly 
maximum values are reported. However since there is usually only one data point 
per month, the maximum value can be treated as a discrete data point. A 
calculated mass value was reported, by assuming the iron concentrations for all 
"less than" were at the reporting limit of lOOpg/L. This is a conservative 
assumption. 

• The minimum iron mass value for the 50 month period was somewhere between 
zero and 0.234 #/day. 

• The maximum iron mass value for the 50month period was 1.38 #/day. 
• The range of iron mass values for this discharge could be estimated to be 0.2 to 

1.38#/day. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

Conclusion: The iron (total) mass is well characterized. The data set has over 
50 measurements. The data set has a median of 0.43 #/day based on calculations 
using 100 pg/L as the concentration and has no outliers that are close to the 
levels of regulatory concern, 1.75 #/day. The factor of 4 between the 
conservative estimate of the median and the effluent limitation demonstrates 
that there is no reasonable potential for the iron, total mass to exceed the 
existing effluent limitation. 

ALUMINUM, Total, Concentration (Outfall 002) 

Aluminum is a metal that can be regulated as a water quality based effluent limitation. 
However, in this case, the background aluminum concentrations measured upstream of 
the discharge are substantially greater than the concentration of the aluminum in the 
discharge. The background concentration of aluminum definitely exceeds the current 
stream standard. The concentration of aluminum in discharge 002 may have values that 
exceed the current stream standard. Aluminum is a candidate for a Total Maximum Daily 
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Load or a re evaluation of the stream standard. Calculating a WQBEL using normal 
procedures has no real value. 

• Thefrequency of aluminum measurement is once per month. 
• The data set includes 50 months or approximately 50 measurements. (On some 

occasions more than one sample was analyzed.) Only one value was measured in 
50 samples taken. There were 49 "non-detects" at a reporting limit of 50 pg/L to 
100 n g ^ in this data set. This data set cannot be subjected to standard statistical 
analysis. The data is summarized on the DMR. The monthly average and the 
monthly maximum values are reported. However since there is usually only one 
data point per month, the maximum value can be treated as a discrete data point. 

• The minimum aluminum value for the 50 month period was somewhere between 
zero and 50 \ig/L. 

• The maximum aluminum value for the 50 month period was 120 pg/L. 
• The range of aluminum values for this data set could be estimated to be between 

30 to 120 ng/L. 
• The data distribution cannot be determined. 
• The variability cannot be determined. 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. Only two values were measured in this data set. 

• The minimum total aluminum value for 12 samples was 35 iig/L. 
• The maximum total aluminum value for 12 samples was 200 \ig/L. 
• There were 4 total aluminum values in the data set that were less than 35 ngfL. 

Conclusion: The characterization of the aluminum, total concentration is 
further complicated by the change of reporting limits during the reporting 
period from 100 pg/L to 50 pg/L and the low aluminum permit limit of 87 ftg/L. 
Without a reasonable estimate at the median concentration, it cannot be 
determined if the measured value of 120 pg/L is an outlier. The data cannot be 
used to calculate or to estimate if there is a reasonable potential for the 
aluminum concentrations to exceed the water quality based permit limitation of 
87 pg/L. 

Effluent RI data 

Aluminum, total 

• 

There were 2 measured values out of 25samples in this data set. 
The range of measured values was 35 to 200 \ig/L. 
Ten values in the data set were less than 35 ng/L 
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River Data 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall 
002 Pipe. The detection limits were lower for this data set than in the DMR data set. 

Aluminum, Dissolved 

• There were 13 measured values out of 25 samples in this data set. 
• The range of measured values was 65 to 150 \ig/L. 
• The mean ofthe measured values was 106 ng/L 

TRACE METALS and CYANIDE 

DMR data 

The frequency of measurement for the following seven parameters is once per month. 
These parameters are candidates for water Quality based effluent limitations (WQBELs) 

The data set includes data from 50 months or approximately 50 measurements for each of 
the seven parameters. (On some occasions more than one sample was analyzed.) No 
values were measured in 50 samples taken. There were 50 "non-detects" in each data set. 
These data sets cannot be subjected to standard statistical analysis. However, the 
reporting limit for each parameter can be compared to the existing permit limit to 
determine the significance ofthe 50 "non-detected" values. 

The effluent limits are given as a range. Some of these parameters have a maximum 
daily value and a monthly average value. For months where only one sample is analyzed, 
the monthly average and the maximum daily value are the same, and in effect, the lower 
monthly average value becomes the daily maximum limit, by default. 

Parameter 

Cyanide 
Arsenic 
Cadmium 
Copper 
Lead 
Mercury 
Zinc 

Detected/Analyzed 

0/50 
0/50 
0/50 
0/50 
0/50 
0/50 
0/50 

Reporting Limit 

10 Mg/L 
5 Ug/L 

1.0 ng/L 
10 ng/L 
3 ng/L 

0.200 ng/L 
20 ng/L 

Effluent Limits 

14-22 ng/L 
429-644 ng/L 
4.8-7.0 ng/L 
41-62 ng/L 

216-235 ng/L 
0.111-0.170 ng/L 

200-200 ng/L 
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Effluent RIData 

RIDataSet 

The RI data was taken between November 2002 and April 2004 at approximately 
quarterly intervals. There are twelve samples taken at two sites. Outfall 002 and Outfall 
002 Pipe. The detection limits were lower for this data set than in the DMR data set. 

Arsenic 

• There were eight measured values out of 12 samples in this data set. 
• The range of measured values was 0.36 to 0.61 \xg/L. 
• All twelve values in the data set were less than 0.61 ng/L 

Cadmium 

• There was one measured value out of 12 samples in this data set. 
• The measured value was 0.20 pg/L. 
• All twelve values in the data set were less than 0.6 ng/L 

Copper 

Lead 

There were three measured values out of 12 samples in this data set. 
The measured values were between 1.0 and 8.3 pg/L. 
Ten values in the data set were less than 2.5 pg/L 

There were two measured values out of 12 samples in this data set. 
The measured values were between 1.0 and 8.3 pg/L. 
Ten values in the data set were less than 2.5 ng^-

Zinc 

• There were no measured values out of 12 samples in this data set. 
• Seven values in the data set were less than 15 pg/L. 

Arsenic, Cadmium, Copper, Lead and Zinc Concentrations for 002 

The 50 "non-detect" values for arsenic, cadmium, copper, lead arid zinc are a factor of 
four to eighty times below the present effluent limitations. Fifty samples over a 50 month 
period should adequately characterize the maximum value in a data set. The magnitude 
ofthe difference between the maximum concentration, conservatively estimated to be at 
the Reporting Limit, and the present permit limit demonstrates that there is no reasonable 
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potential for any of these parameters to cause or contribute to an exceedance of an 
effluent limitation. 

The smaller RI data set allows estimates of the median values for these parameters that 
may be used in the calculation of Reasonable Potential. The median from the RI data 
sets was compared with the New Mexico approach of substituting one half the detection 
limit in the calculation of an average value. 

Parameter 

Arsenic 
Cadmium 
Copper 

Lead 

Zinc 

One half the DL 

2.5 ng/L 
0.5 ng/L 
5 pg/L 

1.5 ng/L 

10 ng/L 

Values from RI data 

0.5 ng/L 
0.6ng/L 
2.5 ng/L 
0.35 ng/L 
15 ng/L 

Reason 

Median value from good data set 
Max value from good data set 
Median is < 2.5 ng/L 
Median is < 0.35 ng/L 

Median value is < 15 ng/L 

Conclusion: The effluent data indicates that the concentrations of all 
parameters except cadmium are well below the stream standard. The mean and 
median concentrations for cadmium cannot be calculated for the effluent 
because of the large number of non-detects in the RI data set, which has the 
lower detection limits of the two data sets. 

River Arsenic, Cadmium, Copper, Lead and Zinc Concentrations 

USGS Data 

There is a USGS gauge and water quality sampling site on the Red River just above 
discharges 001 and 002. The site is USGS 08265000 Red River near Questa, New 
Mexico. Latitude 36° 42'12", Longitude 105° 34'04". The site is approximately 3.2 
miles above discharge 002. The site is just south of SR-38 just west ofthe Questa Ranger 
station. The site is upstream of the diversion for Eagle Rock Lake, a small off charmel 
reservoir, and the confluence with Cabresto Creek. The site is also above the discharge 
from the Town of Questa WWTP. The period of record is 1978 through 1986. The 
sampling frequency is approximately monthly. 

RIData 

The RI data set includes five discrete sites in Surface Water Area 11, which are 
downstream ofthe USGS site, and, as such, closer to Outfall 002. The period of record 
is September 2002 to September 2003. The reach is described as Red River Along 
Tailings Piles. 
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ARSENIC 

USGS 

The data set for arsenic is too small to characterize the ambient concentration of either 
the dissolved or total forms ofthe either metal. 

R I - S W A r e a l l 

Arsenic 

• There was one measured values out of 25 samples in this data set. 
• The measured value was 0.41 pg/L. 
• All twenty five values in the data set were less than 0.43 pg/L 

CADMIUM 

USGS 

The data set for total cadmium has more than 50 measurements, but a high percentage of 
the data (over 88%) are "non-detects". The concentration of total cadmium cannot be 
characterized statistically. The data indicate that the characteristic range for total cadmium 
is zero to 1.4 pg/L- The median is less than 1.0 ng/L. 

RI data - SW area 11 

• There were 25 measured values out of 25 samples in this data set. 
• The range was 0.2 to 0.56 pg/L 
• The mean ofthis data set was 0.34 ng/L 
• The geometric mean ofthis data set was 0.33 ng/L 

COPPER 

USGS - Dissolved Copper 

The dissolved copper data set is small (9 values) and has a high percentage of non-detects 
(more than 65%). Dissolved copper levels cannot be characterized by this data set. 

RI data - SW area 11 - Dissolved Copper 

• There were 22 measured values out of 25 samples in this data set. 
• Therange was 1.7 to 14 pg/L 
• The mean ofthis data set was 4.9 ng/L 
• The geometric mean ofthis data set was 3.7 pg/L 
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LEAD 

USGS 

The data set for dissolved lead is too small to characterize the ambient concentration of 
either the dissolved or total forms of the either metal. 

R I - S W A r e a l l 

Lead 

• There were 8 measured values out of 25 samples in this data set. 
• Therangeofmeasured values was 0.7 to 1.4 ng/L. 
• Eighteen values in the data set were less than 0.2 ng/L 

ZINC 

USGS - Total and Dissolved Zinc 

The data set includes data for both dissolved and total zinc. The total data set has few 
"less than values" and is subject to direct statistical analysis. The dissolved data set has a 
small percentage of "less than values" and statistical analysis is appropriate with the 
understanding that analysis of only the numerical values tends to overestimate the actual 
values for the calculated statistic by an indeterminate extent. The following discussion is 
based on the measured values in each data set. 

Statistic 
Count 
Minimum 
Maximum 
Absolute Range 
Characteristic range 
Mean 
Median 
Geometric Mean 
Substituted 
Geometric mean 

Total Zinc 
64 values out of 64 analyses 
50 ng/L 
4400 ng/L 
50 - 4400 ng/L 
50 - 700 ng/L 
236 ng/L 
130 ng/L 
146 ng/L 
146 ng/L 

Dissolved Zinc 
61 values out of 64 analyses 
10 ng/L 
2600 pg/L 
10-2600 pg/L 
10 - 400 ng/L 
138 ng/L 
60 ng/L 
71 ng/L 
63 ng/L 

RI data - SW area 11 - Dissolved Zinc 

• There were 22 measured values out of 25 samples in this data set. 
• The range was 13 to 120 pg/L 
• The mean ofthis data set was 52 pg/L 
• The geometric mean ofthis data set was 46 ng/L 
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Conclusion: The RI data set provides a good characterization of arsenic, lead, 
cadmium, copper and zinc in river samples. Arsenic and lead had a large 
number of non-detects, but the median and maximum values are both well below 
the stream standard. 

Cadmium, copper, and zinc had good data sets with few less than values and 
mean and geometric means can be calculated. Copper and zinc values are well 
below the stream standards. Cadmium has a mean of 0.34 pg/L and a geometric 
mean of 0.33 pg/L which is below the new stream standard for cadmium. 

Effluent Cyanide and Mercury 

The reporting limit for cyanide is only slightly lower than the most restrictive effluent 
limit of 14 pg/L. The actual cyanide concentration cannot be determined from the 
measurements performed. No statistical analysis can be performed on this data set. It 
can be concluded that the maximum value in the data set was somewhere between zero 
and 10 pg/L. The magnitude of the difference between the maximum concentration, 
conservatively estimated to be at the Reporting Limit and the present permit limit does 
not demonstrate that there is no reasonable potential for cyanide to cause or contribute to 
an exceedance of an effluent limitation. 

River Cyanide Concentrations 

USGS 

The data set for total cyanide has more than 35 measurements but a high percentage of 
the data (over 94%) are "non-detects". The concentration oftotal cyanide cannot be 
characterized statistically. The data indicate that the characteristic range for total cyanide 
is 0 to 10 pg/L. The median is less than 10 pg/L. The substituted geometric mean is 5.2 
ng/L. 

The substituted geometric mean can be calculated from the data sets using the New 
Mexico procedure, but the value will be completely dependent on the value used in the 
substitution for the non-detect values. The substituted geometric mean for total cyanide 
is 5.2 pg/L. Even though this geometric mean is statistically uncertain, the geometric 
mean for total cyanide is substantially lower than the stream standard. 

Effluent Mercury Concentrations 

The reporting limit for mercury (200 ng/L) is substantially higher than the most 
restrictive effluent limit of 110 ng/L. The actual mercury concentration caimot be 
determined from the measurements performed. No statistical analysis can be performed 
on this data set. All that can be concluded is that the maximum value for mercury in the 
data set was somewhere between zero and 200 ng/L. Compliance or non compliance 
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with the existing effluent limitations cannot be determined from the fifty measurements 
performed. 

River Mercury Concentrations 

The data sets for mercury are too small to characterize the ambient concentration. The 
detection limit is much higher than the stream standard. The data does not provide any 
indication of whether mercury is present or if the stream standard is met. 

SUMMARY 

Parameters that have Effluent Limitations that are Determined by BAT 

Parameter 

Flow 
pH 
Fluoride 
Manganese, 
Dissolved 
Molybdenum 
Iron, Dissolved 

Representative Plant 
Concentration Range 

0.4 - 0.655 MGD 
7.0-7.8 SU 

0.94-2.0 mg/L 
0.46 -1 .3 mg/L 

1.1-1.8 mg/L 
.025 - .280 mg/L 

Representative Red River 
Concentration Range 

7.0-7.9 SU 
0.1-1.8 mg/L 
.12-.37 mg/L 

.001 - .053 mg/L 
0.17-.78 mg/L 

Reasonable Potential and WQBEL Parameters 

Parameter 

Arsenic 
Cadmium 
Copper 
Lead 
Zinc 
Zinc 

Plant Concentration 
For Determining 
Reasonable Potential 

0.5 pg/L 
0.6 pg/L 
2.5 pg/L 
0.35 pg/L 

15 ug/L 
15 pg/L 

Ambient Stream 
Concentration 

0.43 ng/L 
0.33 ng/L 
3.7 pg/L 
0.2 pg/L 
46 pg/L 
71 ng/L 

Basis for Stream 
Concentration 

Maximum RI data 
Greo Mean RI data 
Geo Mean RI data 
Maximum RI data 
Geo Mean RI data 
Geo Mean USGS 

These values come from RI data sets, DMR data, and the USGS. The DMR data is the 
best data set with fifty monthly values sampled recently. However, this data set does not 
include ambient stream data. The RI data sets are recent, have a moderate number of 
values, and have contemporaneous effluent and stream data. The USGS data is a large 
data set but the data is not recent. 
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Reasonable Potential and WQBEL Parameters 

Parameter 

Antimony 
Barium 
Beryllium 
Boron 
Chromium 
Cobalt 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

Plant Concentration 
For Determining 
Reasonable Potential 

<1.0 pg/L 
29 ng/L 

<0.3 ng/L 
31 ng/L 
<1.5ug/L 
<2.5ng/L 
<3.0 pg/L 
<i.5 ng/L 
<0.2ng/L 
<0.2 ng/L 
<i.6 ng/L 

Ambient Stream 
Concentration 
Along Tailings 

<0.5 ng/L 
37 ng/L 

<0.2 ng/L 
0.2 pg/L 
<1 pg/L 
<3pg/L 

<10.3 pg/L 
<0.75 ng/L 
<0.2ng/L 
<o.i ng/L 
<0.3 ng/L 

Basis for Stream 
Concentration 

Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 
Median RI data 

All ofthis data comes from RI data sets. In most cases the majority of data was below the 
detection limit. However, the median to 80th percentile value could be identified with 
certainty that 50 to 80 percent of the values were below the value selected. The actual 
median value is probably lower than the value in these tables. However, these values 
could be used to demonstrate unequivocally the relationship between the worst case IWC 
(using the Region 6 procedure) and the stream standard. 

Calculations used the following fiow values: 

OOIA 
002 
Red River 

4.3 MGD 
0.746 MGD 
4.58 MGD (7.05 cfs) 

The 4Q3 was value not recalculated. Inspection indicated that the statistical low 
flow was probably in the 5 to 10 cfs range. Since there were few WQBELs there 
was little reason to revisit the 4Q3. 

Hardness 

The hardness value of 127 mg/L as CaCOs was used for calculation of hardness-
based metals limits. Inspection ofthe data set indicated that hardness at low flow 
was probably in the 140 to 150 mg/L range if hardness values were associated 
with low flows, as many states and EPA regions allow. Since there were few 
WQBELs there was little reason to revisit the hardness procedure. The hardness 
data set is not current. 
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Dissolved Metals Summaries from Three Red River Data Sets 

Parameter 

Aluminum 
Barium 
Cadmium 
Copper 
Manganese 
Molybdenum 
Nickel 
Zinc 

• 

Range 

ng/l 

60 - 1700 
1-53 

10-360 

USGS 
Mean 

ngA 

531 
8.6 

94 

Geo 
mean 

pg/1 

404 
5 J 

67 

RI Along Tailings 
Range 

pg/1 
65 - 150 
29-60 
.2 - .56 
1.7-14 

120 - 370 
3 -91 

6.4-18 
13 - 120 

Mean 

pgA 
106 
37 
.34 
4.9 
250 
46 
10 
52 

Geo 
mean 

pg/1 
104 

mmMsmm 

239 
':'̂  32'̂ :^:: 

9 8 
s i i i iB i i ; 

RI along Mine 
Range 

pg/1 
49 - 630 
13-59 

0.13-0.75 
2.1-22 
58 - 570 
0.9 - 6.8 
3.2-35 
8.6-210 

Mean 

ng/l 
184 
34 
.4 
5 

222 
2 
13 
74 

Geo 
mean 

ng/l 
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White Paper - Aluminum 

Geochemistry of Aluminum 

Aluminum is a common element that is present in significant concentrations m most soils and 
sediments. Aluminum makes up about 8.3 % ofthe earth's crust by weight. Aluminum is the 
most common metal in the earth's crust (chemists consider silicon to be a non metal). M order of 
abundance, the metal composition of the earth's crust is: Aluminum - 8.3 %, i on - 4.8 %, 
Calcium - 4.1 %., Sodium-2.3%, Magnesium-1.9%. 

The most common form of aluminum in soils is the clay component of the soil structure. 
Chemically, clays like kaolin and bentonite, are a hydrated aluminum silicate, with a formula of 
Al203.2Si02.2 H2O. Clay has a sheet structure with a silicon dioxide tetrahedral layer alternating 
with an octahedral aluminum oxide (alumina) layer. Two extremely inert materials, silicon 
dioxide, and aluminum oxide are chemically bonded into a stable soil component. (The alternate 
layers are responsible for the lubricating qualities of clays like bentonite which is commonly 
used as a lubricant in drilling.) A pure clay material, like kaolin (a fine white clay that is the 
basic raw material for the ceramic industry) is approximately 24% aluminum. Most clays are in 
the 18 - 25% aluminum range. Clays, are formed in nature by chemical weathering of feldspar 
and aluminum silicate rocks. Another well known clay material, is bentonite, which is a found 
as a hydrated silica mineral called montmorillanite, usually associated with volcanic ash. 
Bentonite includes other alkaline earth metals, such as calcium and magnesium in the chemical 
structure, but chemically it is primarily a hydrated aluminum silicate. 

Aluminum is a common component of soils and sediments in the grams per kilogram range, but 
is not generally found in water above the low micrograms per liter level. This is because the 
predominant form of aluminum is the compound aluminum oxide, AI2O3 and as a component of 
the clay minerals as aluminum silicates. Aluminum oxide is similar to silicon dioxide (sand), 
which is a hard, stable, insoluble compound (both are used commercially in sand paper). Neither 
aluminum nor silicon is found in appreciable concentrations in the dissolved form in water, even 
though the soils and sediments contain large quantities of both elements. The cation-anion 
balance, a standard method for checking the coirecteess of water sample analysis (Standard 
Methods 1030 F) does not even include aluminum in the enumeration of cations. Dissolved 
aluminum is just not expected to be present in appreciable amounts in water samples, despite 
being an extremely common element in the environment. 

The abundance of aluminum in soils and sediments and the insolubility of the predominant 
aluminum compounds, (aluminum silicates), are characteristics that account for the wide 
variation between the measurements of dissolved aluminum and total aluminum in water 
samples. The measured values oftotal aluminum in envnonmental samples, over time, typically 
show an extremely large variation in values. The range of total aluminum values in a natural 
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Stream system can range from less than 10 micrograms per liter to over 200,000 micrograms per 
liter. The range of dissolved aluminum values in the same systems are usually in the 10 to 400 
micrograms per liter range. The difference in the variability of measurements of the two forms 
ofthe metal indicate that the sediments are the primary source ofthe aluminum in the alummum 
measurements on whole water samples. This is exactly what would be predicted given the 
geochemistry and abundance of aluminum in the environment The same pattem holds for total 
and dissolved uron, where iron oxides are a common component of soils and sediments. 
Dissolved iron in stream samples commonly is found in the 10 to 100 micrograms per liter range, 
while total iron values from the same streams vary from to 10 to 50,000 micrograms per liter. 
The other conclusion that can be drawn from the difference In variability is that the 
presence of high concentrations of high aluminum content sediments is not a major factor 
in predicting the concentration of dissolved aluminum in the same sample. In fact, some of 
the variability in the dissolved aluminum measurements may be due to colloidal particles that 
pass the 0.45 micron pore size during the filtration step that differentiates the dissolved from the 
total form ofthe metal being analyzed (the crystal structure ofthe aluminum silicate results in 
the formation of small negatively charged particles with large surface area). 

There has been a legitimate discussion in the environmental community about the merits of 
basing environmental evaluations and effluent limitations of the total and dissolved form of the 
metal. Some of that debate has been resolved with the use of the total/dissolved ratios and 
translator provisions that have been evolving. These discussions have merit when the metals 
concentrations in the sediment are low and there is a signiflcant solubility of the metal 
compounds at equilibrium. These discussions do not apply well to aluminum and iron because 
both metals naturally are present in large concentrations in the form of compounds which have 
extremely low solubility. 

Data from Red River Sites 

Site specific data from sites on the Red River are consistent with the above discussion. There 
are significant quantities of aluminum in the Red River sediments. In 36 samples, taken 
from sites RIG - RR6 (above the mine site), representing riffle, depositional, and composite 
sample types, the range of total aluminum concentrations was 2610 to 20,800 mg/kg, with an 
arithmetic average of 6626 mg/kg. 

The total aluminum concentrations in the Red River whole water samples were variable. In 17 
samples, taken from sites RR3 - RR6 and at Zwergle (above the mine site), the range of total 
aluminum concentrations was less than 11 to 3400 pg/L. The sampling was conducted in the 
months of March, July, September, and October which are low flow months. The range would 
probably have been broader with a data set that represented months with higher flows and the 
associated sediment loads. 

The dissolved aluminum concentrations in the Red River water samples were less variable. In 17 
samples, taken from sites RR3 - RR6 and at Zwergle (above the mine site), the range of 
dissolved aluminum concentrations was 3 to 260 pg/1. 

Permitting Issues 

The data clearly indicates that the total aluminum concentrations in the Red River above 
the mine area frequently exceed stream standards for total aluminum of 87 pg/I (see 
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accompanying table). Over 82 percent of the measured values are greater than the stream 
standard. Over 64 percent ofthe values exceed the stream standard by a factor of three or more. 
The geometric mean is estimated to be between 170 and 288 pg/l, depending on the substitution 
procedure used for handling the below detection liniit values. 

Reference: Red River above Mine Site 

SITE ID 

RR-1 
RR-1 
RR-1 
RR-1 
RR-3 
RR-3 
RR-3 
RR-3 
RR-4 
RR-4 
RR-4 
RR-4 
RR-5 
RR-5 
RR-5 
RR-5 
RR-6 
RR-6 
RR-6 
RR-6 
RR-6A 
RR-6A 
RR-6A 
RR-6A 
RR-6V 
RR-6V 
Zwergle 
Zwergle 
Zwergle. 
Zwergle 

SAMPLE.DATE 

04-Oct-02 
21-Mar-03 
16-JUI-03 
25-Sep-03 
03-Oct-02 
21-Mar-03 
16-Jul-03 
25-Sep-03 
04-Oct-02 
21-Mar-03 
16-Jul-03 
25-Sep-03 
03-Oct-02 
21-Mar-03 
16-JUI-03 
24-Sep-03 
04-Oct-02 
21-Mar-03 
16-Jul-03 
24-Sep-03 
04-Oct-02 
21-Mar-03 
15-JUI-03 
24-Sep-03 
16-Jul-03 
24-Sep-03 
07-Oct-02 
23-Mar-03 
-16-Jul-03 ,. 
25-Sep-03 

Sample type 

Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Surface Water 

Raw Data 
Total 
Aluminum 
mg/L 
0.042 
<0.43 
<0.071 
<0.051 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 
<0.89 
0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
<0.011 
0.11 
<0.067 
0.038 

Geometric 
Mean 

Substituted Values 
Below 
DL as 
DL 
0.042 

0.071 
0.051 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 

0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
0.011 
0.11 
0.067 
0.038 

0.288 

Below 
DL as 
1/2 DL 
0.042 

0.0355 
0.0255 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 

0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
0.0055 
0.11 
0.0335 
0.038 

0.260 

Below DL 
as .001 
mg/l 
0.042 

0.001 
0.001 
0.45 
3.4 
0.35 
0.31 
0.47 
0.5 
0.36 
0.31 
0.48 

0.27 
0.27 
0.88 
1.4 
0.62 
0.66 
0.79 
1.3 
0.55 
0.6 
0.22 
0.26 
0.001 
0.11 
0.001 
0.038 

0.170 

Red = Data point removed before data analyzed 

Blue = Substituted value for less than value 
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The data clearly indicate that the total aluminum concentration in Discharge 002A is lower than 
the total aluminum concentrations in the Red River. The absolute range for the total aluminum 
concentration is 30 to 120 pg/1. Over 98 percent ofthe values are less than the detection limit of 
100 pg/l that was used for the majority of permit monitoring measurements. 

The data indicates that there is not a reasonable potential for the discharge from 002A to cause or 
contribute to an increase in the baseline concentration of the Red River. In most cases, the total 
aluminum concentration in the river will be decreased as the result ofthe discharge from 002A. 

River Data and Analysis 

Two data points were removed from the data set. The values were "less than values" that were 
far above the expected detection limit for aluminum and have Uttle value in understanding the 
distribution of data. Including these data points as substituted values would bias the data set 
high. The "less than" values that are more in the range of expected detection limits for 
aluminum (50 - 100 pg/l) indicate that the distribution includes a signiflcant number of low 
values. The "less thans" indicate that as many as 18 percent ofthe values may be below the 
stream standard. 

Substitution techniques that involve the substitution of a rule based value for a "less than" value 
can provide an estimate of the central tendency of the data set. If a value of 1 microgram per 
liter is substituted for each of the "less than" values in the data set, the geometric mean would 
still be estimated to be 170 micrograms per liter. (A value of 1 microgram per liter was selected 
to be very near zero, since a zero can't be used in the calculation of a geometric mean). Even 
with the most generous substitution, the geometric mean of 170 pg/l is estimated to be 
almost two times the stream standard of 87 pg/l. For this data set, the New Mexico procedure 
of substituting one half the detection limit for values below the detection limit is appropriate and 
provides a reasonable approximation ofthe baseline concentration of aluminum. 

Outfall 002 

The effluent data does not lend itself to the kind of data analysis used on the Red River samples 
above the mine area since there are not enough measured data points to suggest a data 
distribution. The data set includes 50 measurements taken at approximately monthly intervals. 
Only one value was measured in 50 samples taken. There were 49 "non-detects" at a reporting 
limit of 50 pg/L to 100 pg/L in this data set. There were seven values that were "less than" 50 
Jig/l. 

This data set cannot be subjected to standard statistical analysis. The minimum aluminum value 
for the 50 month period was between zero and 50 pg/L. The maximum aluminum value for the 
50 month period was 120 pg/L. This aluminum value is the maximum value recorded over a 
data set of approximately 50 measurements. 

Conclusion: 

The characterization of the aluminum, total concentration is complicated by the change of 
reporting limits during the reporting period from 100 pg/L to 50 pg/L and the low 
aluminum permit limit of 87 pg/L. Without a reasonable estimate at the median 
concentration, it cannot be determined if the measured value of 120 pg/l is an outlier. The 
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data cannot be used to calculate or to estimate if there is a reasonable potential for the 
aluminum concentrations to exceed the permit limitation of 87 pg/l. 

Aluminum Water Quality Criteria and other States' Approaches 

The existing USEPA aluminum criteria (1988) were derived from a limited acute toxicity 
database of 14 genera (that just meets the "8 family rule" for criteria development) and two 
chronic toxicity studies that revealed heightened sensitivity of brook trout and striped bass to 
aluminum. Chadwick Ecologcial Consultants Inc., (CEC) recently conducted a technical review 
and update of the existing USEPA criteria as part of remedial mvestigation/risk assessment 
studies on the Red River unrelated to the NPDES permit (see Technical Memo attached). An 
evaluation of the existing data revealed multiple undefined acute toxicity values that warrant 
removal and/or correction. Furthermore, a review of the studies used to lower the chronic 
criterion were not conducted according to USEPA protocol (Stephan et al. 1985) and therefore 
not typically used in criteria derivation. More specifically, unusual dilution water with pH<6.5 
and hardness <50ing/L were used to generate the no observable effect concentration value of 
87ug/L for the striped bass, which is the lowered chronic criterion. 

The CEC literature review located eighteen new acute toxicity values, which included toxicity 
data for four new genera, as well as five new chronic toxicity values. These new data were 
added to the respective databases. The new acute toxicity data revealed a significant relationship 
between water hardness and aluminum toxicity that was not apparent in the existing limited 
database. Recalculating the fmal acute value (FAV) and fmal chronic value (FCV) with 
hardness normalized genus mean acute values (GMCV) and an updated acute-to-chronic ratio 
results in the following acute and chronic equations: 

A c u t e = g[0.7602(lnhardness)+4.0061] 

C h r o n i c = g[0.7602{lnhardness)+2.7279] 

The Colorado Water Quality Control Commission (CWQCC) recently recognized the abnormal 
water quality conditions used to derive the 1988 chronic criterion. To address this matter, the 
CWQCC will be adding a footaote (similar to the footaote within Utah's water quality standards) 
to the existing water quality criteria as a result of its 2005 Basic Standards Hearing. 

"Where the pH is equal to or greater than 7.0 and the hardness is equal to or greater 
than 50 mg/L CaC03 in the receiving water after mixing, the 87 ug/L chronic total recoverable 
aluminum criterion will not apply, and aluminum will be regulated on compliance with the 750 
ug/L acute total recoverable aluminum criterion." 

Recommended Permitting Approach 

New Mexico uses a statistical approach to examine the historical data on a discharge to 
determine if there is a reasonable potential for that discharge to cause or contribute to a violation 
of the stream standard. In this case, there is one data point with a value greater than the stream 
standard. However there is not enough infonnation to estimate the central tendency of the data 
or to determine if the one measured value is an outlier. The data set does not allow a 
determination that there is a "reasonable potential" for the discharge to cause or 
contribute to a violation of the stream standard. 
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The data clearly demonstrates that the total aluminum concentration of the efiluent Is 
consistently less than the background concentration in the Red River. The data indicates 
that it is not reasonable to expect that the efiluent discharge will cause or contribute to an 
increase in the total aluminum concentration. 

The data clearly demonstrates that the total aluminum concentration in the Red River 
consistently and significantly exceeds tbe stream standard in samples taken above the mine 
area. Streams that have background concentrations greater than the stream standard in many 
states are candidates for either an ambient standard or the development of a Total Maximum 
Daily Load (TMDL). 

Since it has not been clearly demonstrated that there is reasonable potential for discharge 002A 
to cause or contribute to the violation of the total aluminum stream standard, it would be 
appropriate to set no effluent limitation for total aluminum on discharge 002A. There is no risk 
in this approach because it is clear that the background total aluminum concentrations in the 
stream are significantly higher than the effluent concentrations. Discharge 002A will not cause 
or contribute to an increase in the total aluminum concentration in the stream. 

It would be appropriate to continue to require that both total and dissolved aluminum be 
monitored and that a method with a detection limit of 10 pg/l or less be used. This would allow 
a determination of reasonable potential for total aluminum to be developed and the need for an 
effluent limitation for total aluminum to be determined. This approach would allow time for 
New Mexico to fiilly evaluate appropriate aluminum criteria for the protection of aquatic life and 
if total aluminum is the appropriate metal species for the stream standard. 
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Chadwick Ecological Consultants, Inc. 
5575 South Sycamore Street, Suite 101, Littleton, Colorado 80120 

« (303) 794-5530, Fax: (303) 794-5041, e-mail: Chadeco@aol.com 

TECHNICAL MEMORANDUM 

April 2004 

POTENTIAL TIER III ACUTE AND CHRONIC 

SCREENING LEVEL CRITERIA. FOR ALUMINUM 

INTRODUCTION 

At the request of Molycorp, Inc., Chadwick Ecological Consultants, Inc. (CEC) has reviewed the 

scientific literature with the goal of reviewing the available screening level water quality criteria (SLC) for 

aluminum for the protection of aquatic life. These criteria would potentially be included as part of a l^ger 

effort to interpret ambient water quality in the Red River near Questa, New Mexico, as part of RI/FS 

activities. Currently, the ecological risk assessment is using existing U.S. Environmental Protection Agency 

(and State of New Mexico) ambient water quality criteria (AWQC) for aluminum of 750 pg/L acute and 

87 pg/L chronic. The purpose of this report is to summarize our technical review of the AWQC and 

recommend potential Tier III acute and chronic aluminum SLCs, where appropriate. 

Preliminary Review of Existing Aluminum Criteria 

CEC's evaluation of the existing U.S. Environmental Protection Agency (U.S. EPA) aluminum WQC 

document (1988) and development of potential Tier 111 SLCs was conducted in two primary phases. The first 

phase ofthis process reviewed the existing criteria document to determine if U.S. EPA methods were 

followed and whether or not any errors were made in development ofthe existing AWQC. The conclusions 

ofthis first phase were that, in general, U.S. EPA methods were followed in development ofthe existing 

AWQC. However, the final development ofthe chronic criterion did not follow current criteria development 

methodologies and a significant error was made in calculation of the final acute criterion which, when 

corrected, results in a higher acute criterion. The correction of a transcription error made in development of 

the current acute criterion (750 pg/L) results in a corrected criterion of 825 pg/L. With regard to the chronic 

value, the concentration with no observed effect (NOEC) firom two studies of brook trout and striped bass 

were used to establish a chronic criterion of 87 pg/L. The current approach for determining a chronic value 
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is to calculate the geometric mean ofthe LOEC (lowest observed effect concentration, the treatment with the 

lowest concentration of toxicant determined to have an adverse effect) and the NOEC (U.S. EPA 1998). 

Using this approach, these two studies would have produced a chronic value of approximately 122 pg/L, 

rather than 87 pg/L. This finding from our first phase has been noted previously with regard to aluminum 

exceedences in the Red River as part of technical comments to the TMDL proposed by the New Mexico 

Environment Department (NMED). 

REVISION OF ALUMINUM CRITERIA 

Based upon the results ofthe first phase ofthis technical review, a second phase was conducted. The 

goal ofthis additional effort was to 1) assemble and critically review all available aluminum toxicity hterature 

(especially those studies published since the 1988 criteria document) in order to develop updated acute and 

chronic toxicity databases; 2) determine if sufficient toxicity data had been generated since July 1986, when 

the last comprehensive data review was conducted for the current document (U.S. EPA 1988), to justify 

developing an updated criteria based on new data; and 3) produce preliminary updated aluminum criteria or 

their equivalent that could be considered as Tier III SLCs for the ecological risk assessment for the Molycorp 

RI/FS. 

To date, approximately 3 00 scientific papers and documents relating to aluminum toxicity to aquatic 

life have been critically reviewed for content. Useable toxicity endpoints gleaned from this review have been 

assembled into acute and chronic toxicity databases (comparable to Tables 1 and 2 of a U.S. EPA AWQC 

document). Once assembled, these updated toxicity databases can potentially be used to calculate acute and 

chronic SLCs based upon the most current scientific data. 

In order to determine which toxicity data were acceptable for inclusion in these updated databases, 

it was necessary to develop a set of criteria for review of data from relevant studies. For example, in addition 

to guidance provided by the U.S. EPA for determining the suitability of data for inclusion in toxicity 

databases (Stephan et al. 1985), only data from tests conducted at a pH between 6.5 and 9.0 were included. 

A pH range of 6.5 to 9.0 was established as a limit for data used in the update ofthe alununum toxicity 

databases, because the U.S. EPA has estabUshed this as an acceptable range for pH in ambient freshwater 

(U.S. EPA 1999). Further, this is the range over which the current U.S. EPA criteria for aluminum are 
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applicable (U.S. EPA 1988). Typically, if data were not included in the final updated database, it was for one 

ofthe following reasons: 1) test organisms do not have reproducing, wild populations in North America, 2) 

study did not use an adequate control treatment, 3) data are presented in such a format that their quality 

cannot be insured, or 4) data were derived using solutions with a pH of less than 6.5. 

Updated Toxicity Databases 

Of the 300 scientific papers that have been reviewed for aluminum toxicity data, relatively few of 

these studies contain reliable toxicity endpoints for North American freshwater biota at pH values between 

6.5 and 9.0. Much ofthe research into aluminum toxicity has been concemed with the additive toxicity of 

aluminum in acidic solutions (especially studies related to "acid rain"). However, due to the chemical activity 

of aluminxim in solution, the vast majority of aluminum in a given solution at a circum-neutral pH is present 

as less toxic and largely insoluble hydroxides. Further, much ofthe literature has been concemed with the 

differing toxicity of aluminum in solutions of varying pH, and not necessarily with the absolute toxicity of 

aluniinum at each pH value. Thxis, much ofthe research into aluminum toxicity in the pH range of 6.5 to 9.0 

found no effect (i.e., not tested at high enough concentrations), and simply had to be reported as toxicity 

values in excess of (i.e., "greater than") the highest tested concentration. Historically, such values have been 

included in U.S. EPA toxicity databases as an absolute value. Yet, many of these values can be unrealisticaliy 

low - simply as an artifact ofthe experimental design. As such, these "greater than" values were evaluated, 

and a decision whether or not to include them in the database made, on a case-by-case basis. 

Typically, if the value was similar to other values for a species or genus, it was included. An example 

of how a "greater than" value was removed from the database is the case of Micropterus. The genus mean 

acute value (GMAV) for Micropterus of >217 pg/L would represent the most sensitive value in the database 

if left as is. However, a review ofthis study reveals that while 217 pg/L was the highest concentration tested 

atapHof7.5 (and it had no toxicity), an acute value of >978 pg/L was generated at a pH of 6.1 in the same 

study (Kane and Rabeni 1987). Because the toxicity of aluminum increases with increasingly acidic 

solutions, a value determined to be non-toxic at a pH of 6.1 would certainly be expected to be non-toxic at 

a pH of 7.5. Thus, including a value of 217 pg/L as an acutely toxic endpoint for Micropterus is not 

scientifically defensible or reasonable. Because ofthis, and the fact that this was the only acute toxicity value 
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for Micropterus generated at a circum-neutral pH, no acute aluminum toxicity data were included for 

Micropterus in our final calculations. 

A final consideration in screening data for calculation of both species mean acute values (SMAV) 

is that data generated using flow-through methods with measured toxicant concentrations are used to the 

exclusion ofall other data (Stephan et al. 1985). In the updated database, this rale affected the calculation 

ofthe SMAV for Oncorhynchus mykiss (rainbow trout). There are eight acute aluminum toxicity values for 

O. mykiss in the database from two different studies. The first of these studies (Call 1984) used static 

methods and measured the concentration of aluminum in the test chambers. The more recent study 

(Gundersen et al. 1994) used flow-through methods and also measured the concentration of aluminum in the 

test. Because the Gundersen et al. (1994) data were generated tising flow-through methods with measured 

concentrations, the Call (1984) data were excluded from a calculation ofthe SMAV for O. mykiss. Thus, the 

SMAV for O. mykiss was determined to be 6,707 pg/L using only flow-through data, rather than 9,086 pg/L 

using all available data (Table 1). 

The updated acute toxicity database (Table 1), using all data from studies with a pH of 6.5-9.0, 

contains toxicity data for 18 genera, with new data added for five ofthe original 14 genera in the 1988 U.S. 

EPA database. However, when the suspect "greater than" values are removed, the database again becomes 

based on 14 genera. The most sensitive genus in this database is Ceriodaphnia, with a corrected GMAV of 

2,759 pg/L. 
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TABLE 1: Acute toxicity ofaluminum to aquatic animals. Only values determined at pH values of6.5-9.0 were included in the data base. SMAV=species 
mean acute value; GMAV = genus mean acute value. All aluminum values as pg/L. 

New 
Data? Rank Species 

Hardness 
(mg/Las 

Method CaCO,) pH LCSO 

Normalized 
SMAV (hardness-

SMAV G M A V SO mgA. as CaCO,) 

Normalized 
GMAVOiaidness = 
SOmg/LasCaCOj) Reference 

N 14 Midge S.U.T 17.43 7.71-6.85 >77.700 >77,700 >77,700 >17.3119 >17,3119 Lamb & Bailey 1981 

Tanytarsus 
dissimilis 

N 13 Yellow perch S.M.T 47.4 

Percaflavescens 

N 12 Channel catfish S.M.T 47.4 

Ictalurus 

punctatus 

N Snail S.M.T 47.4 

Physa sp. 

N Snail S.M.T 47.4 

Physa sp. 

N Snail S.M,T 47.4 

Physa sp. 

N 11 Snail S,M.T 47.4 

Physa sp. 

N 10 Stonefly S.M.T 47.4 

Acroneuria ^) . 

N Rainbow trout S.M,T 47.4 

Oncorhynchus 
mykiss 

N Rainbow trout S,M.T 47.4 

Oncorhynchus 
mykiss 

7.55 

7.54 

6.59 

7.46 

7.55 

8.17 

7.46 

6.59 

7.31 

49,800 49.800 

47.900 47.900 

>23,400 

>72.100 

>30.600 

>24.700 >33.604 

>22.600 >22.600 

7,400 

14.600 

49,800 

47,900 

>33.604 

>22.600 

51,863 

49.885 

>34.996 

>23.536 

51.863 

49.885 

>34,996 

>23,536 

Call 1984 

Call 1984 

Call 1984 

Call 1984 

Call 1984 

Call 1984 

CaU 1984 

Call 1984 

CaU 1984 
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TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/Las 

Method CaCO,) pH 

Normalized Nonnalized 
SMAV (hardness- GMAV (hardness-

LC50 SMAV GMAV 50 mg/L as CaCO,) 50 mg/L as CaCO,) Reference 

N Rainbow trout S.M.T 47.4 

Oncorhynchtts 
mykiss 

N Rainbow trout S.M.T 47.4 

Oncorhychus 

mykiss 

Y Rainbow trout F.M.T 23.2 

Oncorhychus 

mykiss 

Y Rainbow trout F.M.T 35 

Oncorhychus 

mykiss 

Y Rainbow trout F.M.T 83.6 

Oncorhychus 

mykiss 

Y Rainbow trout F,M.T 115.8 

Oncorhychus 

mykiss 

N 9 Chinook Salmon S.M,N 28 

Oncorhynchus 

tschawytscha 

N Fathead minnow S.M,T 220 

Pimephales 

promelas 

N Fathead minnow S.U,T 

Pimephales 
promelas 

7.46 8.600 

8.17 >24.700 

8.25 6.170 

8.25 6,170 

8.29 7.670 

8.29 6.930 6.707 6,697 

7 >40,000 >40,000 >16.379 >62,157 

7.34 35,000 

7.6 >18.900 

CaU 1984 

CaU 1984 

Gundersen e{ a/. 1994 

Gundersen e/a/. 1994 

Gundersen e/a/. 1994 

Gundersen e^ a/. 1994 

20,403 Peterson et al. 1974 

Kimball, mss. 

Boyd 1979 
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TABLE 1: Continued. 

New 
Data? Rank Species Method Hardness pH 

Normalized Normalized 
SMAV (hardness- GMAVOiardness = 

LC50 SMAV GMAV 50 mg/L as CaCO,) 50 mg/L as CaCO,) Reference 

N 

N 

N 

N 

N 

N 

Fathead minnow 
Pimephales 
promelas 
Fathead minnow 
Pimephales 
promelas 
Fathead minnow 
Pimephales 
promelas 
Fathead minnow 
Pimephales 
promelas 
Fathead minnow 
Pimephales 
promelas 

8 Fathead minnow 
Pimephales 
promelas 

7 Flatworm 
Dugesia tigrina 
Cladoceran 
Daphnia magna 
Cladoceran 
Daphnia magna 

6 Cladoceran 
Daphnia magna 

S,M.T 47.4 7.61 >48.200 

S,M,T 47.4 8.05 >49,800 

S.M.T 26 7.8 1.160 

S,M,T 46 7.6 8.180 

S.M.T 96 8.1 20.300 

S.M.T 194 8.1 44.800 18.497 18.497 

S.M,T 47.4 

S.M,T 220 

S,M,T 45.4 

S,U.T 45.3 

7.48 >16.600 >16.600 >16.600 

7.05 38,200 

7.61 >25,300 

6.5-7.5 3,900 15,563 15,563 

13,878 

>17,288 

CaU 1984 

Call 1984 

ENSR 1992b 

ENSR 1992b 

ENSR 1992b 

11.234 

13,878 ENSR 1992b 

>17,288 Bnjokeeffl/. 1985 

KimbaU. mss. 

Brooke era/. 1985 

11.234 Biesinger & Christensen 1972 
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Normalized 
GMAV(hanlness-
50 mg/L as CaCO,) Reference 

Y 

N 

Y 

N 

Y 

Y 

Y 

N 

N 

N 

5 

4 

t 

3 

2 

Amphipod 
Crangonyx 
pseudogracilis 

Anqjhipod 
Gammarus 
pseudolimnaeus 

Amphipod 

Gammarus pulex 

Green sunfish 

Lepomis 
cyanellus 

BluegiU \ 

Lepomis 
macrochirus 

Bluegill 
Lepomis 
macrochirus; 

Isopod 

Asellus aquaticus 

Brook trout 

Salvelinus 
fontinalis 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia 
dubia 

S.U.T 

S.M.T 

S.U.T 

S.M.T 

F.U.T 

F.U.T 

S.U,T 

F,M,T 

S,M.T 

S.M.T 

SO 

47.4 

~ 

47.4 

20-25 

20-25 

50 

50 

50 

6.75 9,19P 9,190 9.190 

7.53 22.000 22,000 

6.9 >2.698 >2.698 >7.704 

7.55 >50,000 >S0.000 

6.5 >400 

7.5 >400 >400 >4.472 

6.75 4.370 4.370 4.370 

6.5 3,600 3,600 3,600 

7.42 1,900 

7.86 1.500 

9.190 

22,911 

9.190 Martin & Holdich 1986 

CaU 1984 

>7.704 

>52.072 

7.862 

,' 

Storey ef a/. 1992 

CaU 1984 

Palmer era/. 1988 

>734 >6,182 Palmer eta/. 1988 

4.370 4.370 Martin & Holdich 1986 

3,600 3,600 Decker* Menendez 1974 

McCauley ero/. 1986 

McCauley era/. 1986 
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TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/Las 

Method CaCO,) pH 

NormaUzed Normalized 
SMAVOiardness- G M A V (hardness-

LCSO S M A V GMAV 50mg/LasCaCO,) SO mg/L as CaCO,) Reference 

N 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia 
dubia 

Cladoceran 

Ceriodaphnia sp. 

1 Cladoceran 

Ceriodaphnia sp. 

Common carp 

Cyprinus carpio 

Common carp 

Cyprinus carpio 

Common carp 

Cyprinus carpio 

S,M.T 

S.M.T 

S.M.T 

S.M.T 

S.M.T 

S.M,T 

S,M.T 

S,M.T 

S.U,T 

S,U.T 

S,U,T 

SO 

26 

46 

96 

194 

98.5 

47.4 

47.4 

~ 

~ 

~ 

8.13 

7.5 

7.6 

7.8 

8.1 

76 

7.36 

7.68 

6.5 

6.6 

6.6 

2.560 

720 

1.880 

2.450 

>99.600 

2,880 

2.300 

3,690 

>4,000 

>2,000 

>4.000 

3,021 

2,913 2.967 

2.510 

3,034 2,760 

McCauley era/. 1986 

ENSR 1992a 

ENSR 1992a 

ENSR 1992a 

ENSR 1992a 

Soucek era/. 2001 

CaU 1984 

CaU 1984 

Muramoto 1981 

Muramoto 1981 

Muramota 1981 



Potential Tier III Aluminum iSiCs 
Page 10 _ ^ _ _ 

Chadwick Ecological Consultants, Inc. 
April 2004 

TABLE 1: Continued. 

New 
Data? Rank Species 

Hardness 
(mg/Las 

Method CaCO,) pH 

Normalized Normalized 
SMAV (hardness - GMAV (hardness = 

LCSO SMAV GMAV 50 mg/L as CaCO,) 50 mg/L as CaCO,) Reference 

N 

Y 

Y 

t 

t 

t 

Common carp 
Common carp 
Copepod 
Cyclops viridis 

Smallmouth bass 
Micropterus 
dolomieui 

S,U,T -

S,U.T -

12.1-
S.M.T 12.8 

>2.828* 
6.7 >2,000 >2.828 • >2,828** 

6.9 >2,698 >2.698 >2.698* >2.698* 

7.5 >217 >217 >2I7* >623* 

>2.828 Muramota 1981 

>2,698* Storey et al. 1992 

>623* Kane & Rabeni 1987 

* Value not used in final calculations since study found higher NOEC at lower pH. 
** Value.notusedin 1988 document or present re-analysis.„ 
t Value not used in final criteria development. 
S Static test 
F Flow-through test. 
U Nominal aluminum concentration. 
M Measured aluminum concentration. 
T Aluminum values presented are as total aluminum. 
N Document unavailable for review; value used in 1988 document, assume ahuninum value as total. 
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Based on our literature review, chronic aluminum toxicity data for six genera of freshwater animals 

generated using test solutions with a pH between 6.5 and 9.0 were compiled (Table 2). Unlike the acute 

database which contains several potentially suspect "greater than" values, only the genus mean chronic value 

(GMCV) for Salvelinus (>224.5 pg/L) contains "greater than" toxicity values. All but one ofthe available 

chronic values for Salvelinus were "greater than" values. Although a Salvelinus chronic value of 87 pg/L was 

used to lower the current calculated chronic criterion from 750 pg/L to 87 pg/L, this value was not included 

in the original development ofthe chronic toxicity database in the current aluminum criteria (U.S. EPA 1988). 

The study upon which the 87 pg/L value was based was published in 1989 following publication ofthe 

criteria document (Cleveland et al. 1989). Re-evaluation ofthis study resulted in a chronic value of 121.95 

pg/L derived from the geometric mean ofthe NOEC of 88 pg/L and a LOEC of 169 pg/L. This is the only 

study available that presents chronic toxicity data to Salvelinus at a pH between 6.5 and 9.0 (exposure pH 

ranged from 6.5 to 6.6 in this study). 

Because there are too few chronic data to develop a separate chronic criterion, an acute-to-chronic 

ratio will have to be used to translate the final acute value (FAV) to a final chronic value (FCV) - as was the 

case with the original criteria document. The updated toxicity databases contained paired acute and chronic 

data for five genera (Table 3), a sufficient number to calculate a new ACR. However, U.S. EPA guidance 

dictates that a difference between the smallest and largest ACR should not be greater than a factor of 10. In 

this case, the largest difference in this data set is 13.5, suggesting that fiirther refinement ofthis relationship 

may be warranted and that the calculated ACR of 7.18 (Table 3) should be considered preliminary. 
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TABLE 2: Chronic toxicity of alumimun to aquatic animals. All values determined at pH values < 6.5 were excluded from database. AU 
aluminum values as total pg/L. SMCV = species mean chronic value; GMCV = genus mean chronic value. 

New 
Data? 

Y 

N 

N 

N 

Y 

Y 

N 

Y 

Y 

N 

Y 

LC = 
ELS = 

Rank Species 

6 

5 

4 

3 

2 

1 

Cladoceran 
Ceriodaphnia dubia 
Cladoceran 
Ceriodaphnia dubia 
Fathead minnow 
Pimephales promelas 
Cladoceran 
Ceriodaphnia dubia 
Rainbow trout 
Oncorhynchus mykiss 
Rainbow trout 
Oncorhynchus mykiss 
Cladoceran 
Daphnia magna 
Brook trout 
Salvelinusfontinalis 
Brook trout 
Salvelinusfontinalis 
Brook trout 
Salvelinusfontinalis 
Brook trout 
Salvelinus fontiruilis 

Life-cycle test. 
Early life stage used in testing. 

• 

Test Chemical 

aluminum 
LC chloride 

aluminum 
LC chloride 

aluminum 
ELS sulfate 

aluminum 
LC chloride 

aluminum 
ELS chloride 

aluminum 
ELS chloride 

aluminum 
LC sulfate 

aluminum 
ELS sulfate 

ELS n/s 
aluniinum 

ELS sulfate 
aluminum 

ELS sulfate 

Hardness 
(mg/Las 
CaCO,) 

47.4 

50 

220 

50 

103 

20.3 

220 

285 

~ 

12 

-

pH 

7.58 

7.15 
7.24-
8.15 

7.15 
7.94-
8.10 
7.97-
8.14 

8.3 

7.2 

7.81 

6.5-6.6 

7.2 

Limits 

— 

1,400-2,600 

2,300-4,700 

1,400-2,600 

~ 

~ 

540-1,020 

— 

~ 

88-169 

~ 

Chronic 
Value 

12.100 

1,908 

3,288 

1,908 

3,910 

1,940 

742.2 

>242 

>283 

121.95 

>303.9 

SMCV 

12,100 

1,908 

3,288 

1,908 

2,754.2 

742.2 

224.5 

GMCV 

4,805 

3,288 

1,908 

2,754.2 

742.2 

224.5 

Reference 

Call 1984 

McCauley era/. 1986 

Kimball, mss. 

McCauley era/. 1986 

Gundersen era/. 1994 

Gundersen era/. 1994 

Kimball, mss. 

Cleveland era/. 1986 

Hunn era/. 1987 

Cleveland era/. 1989 

Cleveland era/. 1991 



Pimephales 
Ceriodaphnia 
Oncorhynchus 
Daphnia 
Salvelinus 

Geometric Mean 

18,497 
2,966.5 
19,064 
15,563 
3,600 
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TABLES: Acute-to-chronicratioof aluminum toxicity to five genera. 

Genus Acute Value (pg/L) Chronic Value (pg/L) Acute to Chronic Ratio 

3,288 5.63 
1,908 1.55 
2,925 6.52 
742.2 20.97 
224.5 16.03 

7^8 

Hardness Relationship 

A significant result of our review ofthe aluminum toxicity literature was the discovery of an apparent 

inverse relationship between the toxicity of aliuninum and the hardness ofthe solution. Using data presented 

in the updated acute database (Table 1), a hardness modifier for the aliuninum criteria can be developed. This 

relationship between the acute toxicity of aluminum and hardness was evaluated following guidance from 

the U.S. EPA (Stephan et al. 1985) and using the recentiy issued cadmium criteria document (U.S. EPA 2001) 

as a guide. 

At a minimum, a range of toxicity values at differing hardness values should be available from two 

different species in the toxicity database. This range of hardness values for a given species should be such 

that the highest hardness value is at least three times the lowest and there is a minimum difference of 

100 mg/L as CaCOj between the highest and lowest hardness value. A.fter sorting the data using these 

criteria, a relationship was developed between aluminum toxicity and hardness using data from C. dubia, 

D. magna, and P. promelas. A linear regression was performed between log-transformed hardness values 

normalized to a mean for each species and log-transformed LC50 values normalized in the same manner 

(Fig. 1). The result ofthis analysis is a significant (p = 0.0012), positive (slope = 0.7602) relationship 

indicating an inverse relationship between hardness and toxicity. The slope ofthis line can then be used to 

develop a hardness-based equation to calculate an updated aluminum criteria between a hardness of 25 and 

400 mg/L as CaCOs similar to that used for many other metals. 
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Hardness = 0.2444 + 0.7602 LCSO 

t * ^ R2 = 0.4907 
• P = 0.0012 
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Normalized LCSO 

1.4 1.5 

FIGURE 1: Relationship between the acute toxicity ofaluminum and the hardness (mg/L as CaCOj) of 
the test solution. Straight line is the result of a simple linear regression ofthe data, and is 
defined by the included equation. 

REVISED ACUTE AND CHRONIC CRITERIA FOR ALUMINUM 

Using the updated toxicity databases and the relationship between water hardness and aluminum 

toxicity developed using these databases, an updated, hardness-based acute aluminum screening level 

criterion can be developed (Table 4). The resulting acute criterion equation is gt''''̂ '̂ '̂"'™*«">* '̂̂ 'V At a 

hardness value of 100 mg/L as CaCOs ̂ he updated acute aluminum criterion based upon this equation is 1,821 

pg/L (Table 4). These preliminary calculations indicate that an updated acute SLC for the Molycorp ecorisk 

analysis would be substantially higher than the existing 1988 criterion. Further, these values are more 

environmentally realistic in that the criteria increase as the hardness ofthe solution increases. 
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TABLE 4: Recalculation of the final acute and chronic values for aluminum using updated toxicity 
databases (N = 14 genera, R = sensitivity rank in database, P = rank + N+I). 

Rank Genus GMAV (pg/L) In GMAV (InGMAV)^ P = R/(N+1) v̂ P 

4 
3 
2 
I 

Gammarus 
Asellus 

Salvelinus 
Ceriodaphnia 

7862 
4370 
3600 

2759.6 

Sum of columns 

8.9698 
8.3825 
8.1887 
7.9228 

33.4638 

80.4572 
70.2666 
67.0546 
62.7714 

280.5499 

0.2667 
0.2000 
0.1333 
0.0667 

0.6667 

0.5164 
0.4472 
0.3651 
0.2582 

1.5870 

Calculations: 

Acute Criterion 

Ŝ  =E nnGMAVt^ - (•DnGMAVW4 = 280.5499 - (33.4638^/4 = 16.0136 S =4.0017 

EP - (E v/P)V4 0.6667 - (1.5870) /̂4 

L = [DnGMAV - S(Ev'P)]/4 = [33.4638 - 4.0017 (1.5870)]/4 = 6.7783 

A = S (N/O.OS) + L = (4.0017)(0.2236) + 6.7783 = 7.6731 

Final Acute Value = FAV = e "̂  = 2149.7867 

CMC = '/2 FAV = 1074.8934 

Pooled Slope = 0.7602 

In (Criteria Maximum Incercept) = 4.0061 
Recalculated Acute Aluminum Criterion = Q\.'>--'6oi(>n̂ 6̂ '̂ ŷ ''>̂ n = 1,821 pg/L at a hardness of 100 mg/L 

Assumed Chronic Slope = 0.7602 

Final Acute-to-Chronic ratio (FACR) =7.18 

Final Chronic Value (FCV) = FAV + ACR = 2149.7867 - 7.18 = 299.4132 

In (Final Chronic Intercept) = 2.7279 

Recalculated Chronic Aluminum Criterion = eC""^""'"'*"">'^'"" = 507 pg/L at a hardness of 100 mg/L 

The chronic SLC can also be updated using both the hardness relationship and the ACR of 7.18 

calculated during this study. Using this new infonnation, the new chronic criteria equation is e "̂-'*"̂  

hardneM>t2.7279) ^^ ^ hardncss valuc of 100 mg/L as CaCOs, the updated chronic aluminum criterion based upon 

this equation is 507 pg/L (Table 4). As with the acute criteria values, the updated chronic value is higher than 
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the existing 1988 chronic criterion. In addition, the updated chronic criterion presented here is hardness-

dependant and increases with increasing hardness ofthe solution. 

RECOMMENDED TIER lU SCREENING LEVEL CRITERIA FOR ALUMINUM 

Based on this review ofthe 1988 aluminum criteria document,, a detailed literature review, and 

subsequent technical updates of criteria, new Tier 111 aluminum SLCs were developed which could be utilized 

for the Molycorp ecorisk (Table 5). These would be 1.8 mg/L acute and 0.5 mg/L chronic (at hardness IOO 

mg/L). 

TABLE 5: Summary of updated acute and chronic aluminum criteria values compared to existing and 
corrected existing U.S. EPA water quality criteria. 

Hardness of 100 mg/L 1988 Criterion Corrected Criterion Updated Tier III Study 
(as CaCOs) (pg/L) (pg/L) (pg/L) 

Acute 750 825 1,800 
Chronic 87 122 500 

It is important to note that these updated SLCs are based upon studies that measured aluminum as 

total aluminum in circum-neutral solutions. The 1988 criteria (U.S. EPA 1988) were also based upon total 

aluminum data. However, the U.S. EPA suggested in that document that implementing these criteria as 

dissolved rather than as total may be more appropriate. And, in fact, the existing criteria have often been 

adopted by States as regulating dissolved and not total aluminum. It is our understanding that for the 

ecological risk assessment, it has been decided to use these numbers as total aluminum (appropriate for the 

database). 
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TECHNICAL MEMORANDUM 

Executive Summary of Data on the Red River in the Vicinity of 

NFDES Permitted Outfalls 001 and 002 

Introduction 

This memorandum provides an executive summary ofthe aquatic biological and chemical data 

collected on the Red River in the vicinity of Outfalls OOI and 002 permitted ttttough the National 

Pollution Discharge and Elimination System (NPDES). The information is presented for the Molycorp, 

Inc. (Molycorp) NPDES renewal process. Data supporting this renewal report come primarily from long-

term aquatic biological monitoring reports from Chadwick Ecological Consultants, Inc. (CEC) prepared 

on behalf of Molycorp (CEC 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2005) and data collected by the 

Remedial Investigation (RI) Study as presented in the Molycorp Preliminary Site Characterization Report 

(URS 2005). 

Site Descriptions 

Sites bracketing each out&ll were chosen to characterize the aquatic biota and water and sediment 

chemistry in the vicinity of each outfall (Fig. 1). Study site names are based on names used during the 

Molycorp Remedial Investigation/Feasibility Study ([RI/FS] URS 2005). Study sites used for this 

suimnary include: 

LR-1 - upstream of Outfall 002, biological sampling/water chemistry/sediment chemistry 

LR-5 - downstream of Outfall 002, water chemistry/sediment chemistry 

LR-8A - downstream of Outfall 002, biological sampling/water chemistry/sedunent chemistry 

LR-I IA - downstream of Outfall 002 and upstream of Outfell OOI, water chemistry/sediment chemistry 

LR-13 - downstream of Outfall 002 and upstream of Outfall 001, water chemistry/sediment chemistry 

LR-16 - downstream of Outfalls 001 and 002, biological sampling/water chemistry/sediment chemistry 

http://Chadecofgi.aol.com
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FIGURE 1: Smdy sites in the vicinity of Outfell 002 and Outfell 001. 

Outfell 002 is the only NPDES permitted outfall currently in active use by Molycorp on the Red 

River. The GPS coordinates for this outfall are N36°41'31.36" W105°37'16.58", and it is at an elevation 

of 7,226 ft. Biological sampling has been conducted at Sites LR-1 and LR-8A bracketing this outfall 

(Fig. 1). During the RI, water and sediment samples were collected at those two sites, as well as Site LR-

5, downstream of Outfall 002. 
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Outfall 001 is the outlet from Pope Lake, but has not been used for discharge since the last permit 

was granted. The GPS coordinates for this outfall are N36°4I'40.15" W105°38'3.37", and it is at an 

elevation of 7,331 ft. Biological sampling has been conducted downstream ofthis outfall at Site LR-16. 

During the RI, water and sediment samples were collected at that site, as well as at Site LR-lIA, 

upstream of Outfall OOI, and LR-13, downstream of Outfall OOI (Fig. I). 

Media Sampled 

Fish, benthic invertebrate, and periphyton populations have been sampled at each biological 

monitoring site. Fish populations were quantitatively sampled using electrofishing gear and a multiple-

pass depletion technique. Fish species include rainbow trout, hybrid rainbow/cutthroat trout, brown trout, 

and white sucker. Rainbow trout found in the study area represent fish stocked by the New Mexico Game 

and Fish Department and the Town of Red River. These fish generally exist in the river for a short period 

of time because they are quickly harvested. Therefore, rainbow trout are not considered resident fish and 

are not discussed in this data summary. Benthic invertebrate populations were quantitatively sampled by 

taking five replicate samples using a modified Hess sampler. Periphj^on populations were qualitatively 

sampled by scraping algae from the stream bottom substrates. 

Fish and invertebrate tissue samples have also been collected during the RI. Rooted macrophytes 

were uncommon in the study area, so bryophj^es (moss) were used for plant tissue samples. 

Water quality samples were collected for the RI as grab samples at each collection date. 

Sediment samples collected in fall 2002 were a composite of erosional and depositional sedunent due to a 

lack of appropriate riffles in many areas ofthe stream. Low flows allowed sediment to accumulate, and 

storms partially dammed the river with sediment in 2002, especially downstream of Hot 'n Tot and 

Hansen creeks. Sediment samples collected at other times were obtained separately from riffles and 

depositional zones. 

Tissues, water, and sediment samples were analyzed for a suite of 25 elements. These elemental 

analytes were analyzed in both the total and dissolved fractions ofthe water samples. At sites generally 

co-located with biological monitoring sites, water and sediment samples were also analyzed (in total 
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fractions) for a suite of 138 organic compounds, including 43 volatile organic compounds, 62 semi-

volatile organic compounds, 5 explosive organic compounds, and 28 pesticides/PCBs, in fell 2002. 

Because the concentrations of these organic compounds (except 3-hexachlorocyclohexane and 2-

butanone in sediment) were nearly all below detection limits at all sites, no fiirther analysis was 

conducted for those analytes. Inorganic ions, pH, alkalinity, specific conductance, % solids, and other 

similar laboratory and physical parameters were measured on the appropriate media for each sample 

(URS 2005). 

Screening level criteria used for analysis ofthe water and sediment data were based on U.S. EPA 

Region 6 Risk-Based Screening Level Criteria for Human Health, promulgated New Mexico Surfece 

Water Quality Standards, or pertinent National Recotmnended Ambient Water QuaKty Criteria for 

ecological receptors, as required in the Data Quality Objectives for the Molycorp RI/FS (URS 2002). 

Screening level criteria do not exist for tissue-based samples (i.e., fish, benthic invertebrate, and 

plant samples); therefore, the measured concentrations were compared between sites (upstream -

downstream of an outfall) and between years (2002 and 2003). 

Screening level chronic toxicity tests were performed using Ceriodaphnia dubia on baseflow 

water samples in October 2002. Full dilution series chronic toxicity tests were performed using C. dubia 

for snowmelt runoff samples in late April 2003. Full dilution series acute toxicity tests were performed 

using C. dubia for three sets of stormwater samples from July through September 2003. Ten-day chronic 

sediment toxicity tests using Hyalella azteca and Chironomus tentans were performed on sediment 

samples at each site in October 2002. Chronic and acute toxicity test procedures followed methods 

described in U.S. EPA documentation (Lewis et al. 1994, U.S. EPA 2000, U.S. EPA 2002). 

Habitat variables were measured in the sites used for fish population monitoring, generally 

representative ofthe reach in which it was located. Habitat units were identified by type according to the 

R1/R4 Habitat Inventory procedures used by the U.S. Forest Service (Overton et al. 1997). The length, 

widths, and depths of each habitat unit were measured, and a" subjective score, ranging from 0.0 

(degraded) to 5.0 (optimal), was assessed. 
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Summary of Data 

Outfall 002 Sites 

Fish Populations 

Fish population samples have been collected at sites upstream and downstream of Outfall 002 in 

fall 2002, 2003, and 2004. At both sites, brown trout have been collected each year, and white suckers 

were also collected at Site LR-1 upstream of Outfall 002 in fall 2004. Brown trout densities have 

consistently exceeded IOO fish/acre, ranging up to 520 fish/acre, with higher densities found downstream 

of Outfall 002 at botii Sites LR-8A and LR-16 (Fig. 2). 

Brown trout biomass varied between sites and between years; however, biomass has been 

consistently greater downstream of Outfall 002 than upstream of Outfall 002 (Fig. 2). At the site above 

Outfall 002, brown trout biomass exceeded 25 lbs/acre. Downstream of Outfall 002, biomass of brown 

trout exceeded 40 lbs/acre every year except in 2002. 

Fish Tissues 

Metals were found in fish tissues both upstream and downstream of Outfell 002. In fell 2002, 

more analytes were below the detection limit at the upstream site than m the downstream site for size 

classes. In fall 2003, there were more analytes below the detection limits at the upstream site in brown 

trout >8 inches, but the trend was reversed for young-of-the-year (YOY) brown trout. In brown trout <8 

inches, the same number of analytes were below the detection limits at both sites. 

Tissue-based screening criteria have not been produced for analysis of these data. For 2002 data, 

there were lower concentrations of Cd in brown trout >8 inches and higher concentrations of Ba and Fe in 

brown trout <8 inches in the downstream site as compared to the upstream site. For 2003 data, there were 

higher concentrations of Al, Cr, Fe, Mn, Ni, and Se in brown trout >8 inches, higher concentrations of Cr, 

Ni, and Se in brown trout <8 inches, and higher concentrations of Hg and Se in YOY brown trout in the 

downstream site compared to the upstream site. Froin fall 2002 to fall 2003, Al and Mn concentrations 

decreased at the upstream site in brown trout >8 inches. At the downstream site in brown trout >8 inches, 

Cr and Mn concentrations increased from 2002 to 2003, and in brown trout <8 inches, Cr and Ni 
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concentrations increased from 2002 to 2003. All other metal concentrations were fairly consistent 

between years. 
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Benthic Invertebrate Populations 

Benthic invertebrate populations have been sampled at Site LR-1 upstream of Outfall 002 in 

spring and fall since spring 2002, and at Site LR-8 A downstream of Outfall 002 in spring and fall since 

fall 2002. Densities have consistently been greater downstream of Outfall 002 (Fig. 3), with some 

seasonal fluctuations. Number of taxa has ranged from 22 taxa at the site upstream of Outfell 002 in 

spring 2004 to 45 taxa at the site downstream of Outfall 002 in spring 2003 (Fig. 3). There have been 

more than eight EPT (Ephemeroptera, Plecoptera, and Trichoptera) taxa collected in every sample. 

Shaimon-Weaver diversity index values have generally been above 3.00, with only one value below 2.50 

at the site upstream of Outfall 002 in spring 2002. 

Benthic Invertebrate Tissues 

Benthic invertebrate tissue samples were collected at both biological monitoring sites in spring 

2002, fall 2002, and fall 2003. A reduced number of parameters was analyzed in spring 2002. Similar 

numbers of analytes were below detection limits at the sites upstream and downstream of Outfall 002. In 

fall 2002, Cd and Mo concentrations were lower at the downstream site as compared to the upstream site, 

and Se concentrations were lower at the downstream site in fall 2003. There was high variability between 

years at both sites. 

Periphyton Populations 

Periphyton population samples were collected at both sites bracketing Outfell 002 in fall 2002 

and fall 2003. At the site upstream of Outfall 002, 18-19 taxa were collected, of which 17 were diatom 

taxa. Diatoms comprised well over half of the density in both years, with the rest of the population being 

blue-green algae in 2002 and blue-green algae plus green algae in 2003. At the downstream site, the 

number of algal taxa ranged from 19-22 taxa, with 16-20 taxa being diatom taxa. Diatoms comprised 

91.2% ofthe density in 2002, with the remainder being blue-green and other algae. In 2003, diatoms 

comprised less than half of the density, blue-green algal density decreased from 2002 values, and other 

algae (mostly green algae) comprised just over half of the remaining density. 

Plant Tissues 

Most analytes (380%) were above detection limits in tissue samples from plants collected at the 

two sites in the vicinity of Outfall 002. In fall 2002, concentrations of Co, Mn, and Mo were higher at the 
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downstream site as compared to the upstream site; in fall 2003, only concentrations of Mo were higher at 

the downstream site, and Pb concentrations were lower at the downstream site. 
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WaterQuality 

Dissolved Ba concentrations and total Al concentrations exceeded ecological chronic screening 

level criteria at all three sites in the vicinity of Outfall 002 during each sample event. Dissolved B 

concentrations also exceeded the ecological chronic screening level criteria in spring, summer, and fall 

2003 at all three sites. Dissolved Cd concentrations exceeded ecological chronic screening level criteria 

at all three sites in spring, summer, and fall 2003, but only at Site LR-1 upstream of Outfall 002 and Site 

LR-5 downstream of Outfall 002 in fall 2002. All other analyte concentrations were either below 

detection limits or below all screening level criteria, or screening level criteria do not exist. 

Sediment Chemistry 

Human health screening level criteria were exceeded by As concentrations at all sites on each 

sample date. Iron concentrations also exceeded human health screening level criteria in the composite 

samples from all three sites in fall 2002 and in depositional samples from all three sites in spring 2003 

and fell 2003. 3-Hexaclilorocyclohexane and 2-butanone concentrations exceeded ecological screening 

level criteria in composite samples from fall 2002 at all sites. Concentrations of Ni exceeded ecological 

screening level criteria in all samples from spring 2003, and concentrations of Cu, Pb, and Zn exceeded 

ecological screening level criteria in all samples from depositional zones in spring 2003. Otherwise, 

concentrations of As, Cd, Cu, Fe, Pb, Mn, Ni, Se, and Zn exceeded ecological screening level criteria in 

various samples on various dates, with most of these analytes found either upstream only or both 

upstream and downstream of Outfall 002. Concentrations exceeded ecological screening level criteria in 

downstream sites only for Cd in riffle and depositional zone samples in spring 2003 and Pb in riffle 

samples in summer 2003. All other analyte concentrations were either below detection limits or below all 

screening level criteria, or screening level criteria do not exist. 

Habitat Evaluations 

Habitat parameters were evaluated at the sites bracketing Outfall 002 in fall of 2002, 2003, and 

2004. A reduced number of habitat parameters was evaluated in spring 2004. Upstream of Outfell 002, 

there have been four habitat units consistently identified, comprised of low gradient riffles and runs. 

Average depths have been less than one foot, and maximum depths have been less than 1.5 feet. Habitat 

quality ratings have ranged from 2.5 - 3.3 at this site. At the site downstream of Outfall 002, seven to 

eight habitat units have been identified, comprised of low gradient riffles, runs, and small pools. The 
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average depth has been about one foot, with average maximum depths at least 1.5 feet. Habitat quality 

ratings were consistently 2.5 - 2.6. 

Toxicity Tests 

Screening level chronic toxicity tests using C. dubia were performed on water collected at the 

biological monitoring sites upstream and downstream of Outfall 002 in October 2002. There were no 

significant effects on survival in these tests; however, there were significant reproductive effects when 

compared to control organisms. A subsequent full dilution series chronic toxicity test using C. dubia was 

then performed on water from Outfall 002 and the sites bracketing the outfall in October 2002. The No 

Observed Effect Concentration (NOEC) for survival and reproduction was 100% in these tests. The IC25 

values for the test using Outfall 002 water were 93.8% effluent for survival and 95.9% effluent for 

growth. However, no confidence Umits could be calculated for these values and they cannot, therefore, be 

determined to be significantly different from 100% test waters. For the sites bracketing Outfell 002, the 

IC25 values for survival and reproduction were all >100% river water. Ten-day sediment toxicity tests 

using H. azteca and C. tentans were performed on sediment samples collected from the biological 

monitoring sites in October 2002 and October 2003. No significant effects on survival or growth were 

detected in any of these tests. Acute toxicity tests were run using stream water collected during three 

rainfell events (stormwater testing) in summer-fell at Site LR-16 downstream of Outfall 002. No 

significant acute toxicity (i.e., LC50 >100% streamwater) was detected in any ofthe storms. 

Outfell 001 Sites 

Fish Populations 

Fish populations were initially sampled in Spring 1997 and subsequently each fall since 1997. 

Brown trout have had an average density of 380 fish/acre and an average biomass of 42.5 lbs/acre (Fig. 

2). Values were consistently higher at the site downstream of Outfall 001 than at Site LR-I upstream of 

botii Outfalls 002 and 001. 

Fish Tissues 

In fish tissue samples, the number of analytes below detection Umits in both brown trout >8 

inches and brown trout <8 inches increased from 2002 to 2003. 
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Benthic Invertebrate Populations 

Benthic invertebrate population sampling was conducted in fall 1997, 1998, and 1999, and in 

spring and fall since 2000. Densities have varied widely, with a particularly low density of 1,606 

organisms/m^ in faU 1997 to densities over 20,000 organisms/m^ in fall 2000, fall 2002, and spring 2003 

(Fig. 3). Number oftaxa has consistently been greater than 20 taxa, with >30 taxa found in four ofthe 12 

sample periods (Fig. 3). Number of EPT taxa has consistently ranged from nine to thirteen taxa. 

Shannon-Weaver diversity values have been generaUy good, with only two values below the threshold of 

2.50 (faU 1998 and fall 1999). All other values have been greater than 2.50, with half of the values 3 

3.00. The values for these parameters indicate healthy, generally abundant invertebrate populations 

downstream of Outfall OOI. In addition, densities downstream of Outfall OOI were generally larger than 

at Site LR-1, upstream of both OutfaUs 002 and 001. The number of taxa, number of EPT taxa, and 

diversity have not demonstrated clear trends among Sites LR-I, LR-8A, and LR-16. 

Benthic Invertebrate Tissues 

Only 5 - 6 analytes were below detection limits in benthic invertebrate tissue samples in 2002 and 

2003. Concentrations of As, Ba, Fe, Pb, and V decreased and concentrations of Cd and Zn increased at 

this site from 2002 to 2003. 

Periphyton Populations 

Periphyton populations have been sampled at the site below Outfall 001 in faU 2002 and 2003. In 

both years, 19 algal taxa were coUected, of which 18 - 19 taxa were diatoms. Diatoms comprised 92.1 -

100% of the population on those dates, whereas blue-green algae comprised the remainder of the 

population. 

Plant Tissues 

Between 3 - 5 analytes were below the detection limits in tissue samples from plants coUected in 

faU 2002 and fall 2003. Concentrations of B increased in 2003 compared to 2002, but concentrations of 

Mo and Se decreased. 
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Water Chemistry 

Dissolved Ba concentrations and total Al concentrations exceeded ecological chronic screening 

level criteria at aU three sites in the vicinity of Outfall 001 during each sample event. Dissolved B 

concentrations also exceeded the ecological chronic screening level criteria in spring, summer, and fall 

2003 at all three sites. Dissolved Cd concentrations exceeded ecological chronic screening level criteria 

at aU three sites in spring and fall 2003, but only at Site LR-11A upstream of Outfall 001 and Site LR-13 

downstream of Outfall 001 in summer 2003 and at Site LR-16 downstream of Outfall OOI in fell 2002. 

Total Fe concentrations exceeded screening level criteria at the Site LR-llA upstream of OutfaU OOI and 

Site LR-16 downstream of Outfall OOI in faU 2002. All other analyte concentrations were below 

detection limits or below all screening level criteria, or screening level criteria do not exist. 

Sediment Chemistry 

Human health screening level criteria were exceeded by As concentrations at all sites on each 

sample date. Iron concentrations also exceeded human health screening level criteria in the composite 

samples from sites upstream and downstream of Outfall 001 in fall 2002 and in depositional samples from 

at least two sites in the vicinity of Outfall OOI in spring 2003 and summer 2003. 3-

Hexachlorocyclohexane and 2-butanone concentrations exceeded ecological screening level criteria in 

composite samples from fall 2002 at aU sites. Concentrations of Ni exceeded ecological screening level 

criteria in all samples from spring 2003, and concentrations of Cu, Pb, and Zn exceeded ecological 

screening level criteria in all samples from depositional zones in spring 2003. Otherwise, concentrations 

of As, Cd, Cu, Fe, Pb, Mn, Ni, Se, Ag, and Zn exceeded ecological screening level criteria in various 

samples on various dates, with most of these analytes found either upstream only or both upstream and 

downstream of Outfall 001. Concentrations exceeded ecological screening level criteria in downstream 

sites only for Pb in riffle samples in spring 2003, Se in depositional samples in spring 2003, Cu and Mn in 

riffle samples from summer 2003, Fe in depositional samples in summer 2003, and Mn, Ni, and Zn in 

depositional samples in fall 2003. All other analyte concentrations were either below detection limits or 

below aU screening level criteria, or screening level criteria do not exist. 

Habitat Evaluations 

Habitat evaluations at this site were conducted in faU 1999, 2002, 2003, and 2004, with a reduced 

set of parameters evaluated in spring 2004. Generally, eight habitat units were identified, except in 1999 
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when six units were identified. Mean depths have ranged from 0.9 - 1.7 feet, and mean maximum depths 

have ranged from 1.7 - 3.5 feet. Habitat quality ratings have varied fi-om 2.5 - 3.6. 

Toxicity Tests 

Screening level chronic toxicity tests using Ceriodaphnia dubia were performed on water 

collected at the biological monitoring site downstream of Outfall 001 in October 2002. There were no 

significant effects on survival or reproduction in these tests. A flill dilution series chronic toxicity test 

using C. dubia was conducted on water collected during snowmelt runoff in April 2003. The NOEC for 

survival was 100% and the NOEC for reproduction was 75% in this test, with corresponding IC25 values 

of >100% and 89.2%, respectively. These values were not significantly different from 100% test water. 

Full dilution series acute toxicity tests were also performed on water collected during three storm events 

in summer-faU 2003, each resulting in no significant acute toxicity (i.e., an LC50 of >I00% test water) at 

the Site LR-16 downstream of Outfell OOI. 

Ten-day sediment toxicity tests using H. azteca and C. tentans were performed on sediment 

samples collected from the biological monitoring site downstream of Outfall 001 in October 2002 and 

October 2003. No significant effects on survival or growth were detected in the tests using C. tentans; 

however, there was only 71.3% survival in the October 2002 tests using H. azteca, significantiy different 

from the control. Other tests using H. azteca showed no significant differences from control values. 

Summary 

Even though Outfall 002 is the only NPDES permitted outfall currently in active use by 

Molycorp, chemical concentrations in the water frequently differ upstream and downstream of both 

Outfalls 001 and 002, reflecting changes in chemistry occurring through this study reach unrelated to 

surface discharges. Regardless, biota population parameters show no measurable effects when comparing 

sites upstream and downstream of each outfall and are frequently greater downstream of outfall locations. 
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MOLYCORP, m C 
QUESTA DIVISION 

NPDES PERMIT NM0022306 APPLICATION 

SUPPLEMENTAL INFORMATION 

MANGANESE PUMP BACK SYSTEM SUMMARY 

Background 

The U.S. EPA Region 6 issued an Administrative Order Docket No. CWA-6-01-
1204, (AO), dated February 2, 2001, advising Molycorp, Inc. that the manganese 
loadings discharged from Outfall 002 exceeded those authorized by NPDES Permit 
NM0022306. The AO fiirther directed Molycorp to develop and implement a plan to 
achieve flail compliance with the new Permit limitations by February 1, 2004 

Outfall 002 discharges collected seepage water from tailings ponds and 
intercepted groundwater to the Red River. Analysis by Vail Engineering, Inc. indicated 
that elevated manganese loadings were primarily due to the manganese in water 
transported to the tailings ponds rather than from seepage of such water through the 
deposited tailings. Water discharged to the ponds include combined well waters and 
surface waters diverted in the mill area, as well as water used to convey waste ore in a 
slurry and water fi-om the mine de-watering operation. Vail Engineering found a large 
variation in the manganese concentrations of these various water streams, with the 
highest concentrations in the well water pumped for tailings transport and mine de-
watering. Vail Engineering determined that 90% of the total manganese loading at 
Outfall 002 derived from the original drain lines developed in the area down gradient of 
Dam IA. 

Remediation Program 

Vail Engineering recommended that all intercepted water fi-om drain system 
components that had manganese concentrations in excess of 1.0 mg/L be diverted to a 
new well. This thus captured high manganese water would then be pumped a distance of 
6,000 feet to the Dam 5A pond area and discharged to this upper pond. 

The investigation, analyses, and recommendation details are documented in the 
report, which is included herein by reference. 

Implementation of the recommendation was completed by Molycorp in January 
2004, consistent with the AO, and Outfall 002 discharge has been in compliance with the 
Permit Manganese loading limitations since the installation ofthe pump back system was 
completed. Molycorp, Inc. submitted the required documentation to EPA Region 6 in a 
letter dated December 30, 2003. EPA officially closed the AO in a letter dated January 



27, 2004. Molycorp, Inc, in a letter to U.S. EPA Region 6 dated February 13, 2004, 
fijrther demonstrated such compliance 
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MOLYCORP, INC 
QUESTA DIVISION 

NPDES PERMIT NM0022306 APPLICATION 

SUPPLEMENTAL INFORMATION 

BEST MANAGEMENT PRACTICES IMPLEMENTATION SUMMARY 

Background 

NPDES Permit NM0022306, at Part LB. prohibited the discharge of pollutants 
traceable to point source mine operations through a hydrologic connection to the Red 
River, except in trace amounts. The area in question is marked by natural springs and 
groundwater seeps, and is thought to originate, in part, fi-om the mine rock piles. The 
exact source and nature of these springs and seeps has not been determined, nor is it 
expected that they will be in the near term. Therefore, a requirement to implement Best 
Management Practices (BMPs) to intercept these non-point flows was included in the 
Permit in lieu of precise source identification. Part I. C. included a Schedule of 
Compliance which, in part, scheduled the implementation ofthe BMPs specified in Part 
n.B. ofthe Permit. The design ofthe BMPs was provided in Part n.A. ofthe Permit. 
Satisfaction of BMP implementation requirement constituted compliance with the I.B. 
prohibition. 

The BMPs included the design and construction of two French drains at the 
Spring 13 and Spring 39 seepage zones, and the construction of three groundwater 
extraction wells below the toe of the Sugar Shack South mine rock pile. More detailed 
configurations and locations ofthe improvements are provided in Part n.A. ofthe Permit. 

Field investigations, both before and afl;er implementation ofthe BMPs, were 
specified in the Permit to determine any appropriate changes to the design ofthe BMPs, 
and to assess the effectiveness of the BMPs at intercepting the potential seepage. 
Specified reporting requirements were also included in the Permit provision. 

Evaluation of Effectiveness 

The above required effectiveness evaluation was conducted by Vail Engineering, 
Inc. of Santa Fe, New Mexico. The evaluation and its results are documented in a report, 
(Vail Engineering 2003), which is included herein by reference. 



In summary, the evaluation found the following: 

Spring 13 

During the first several weeks after installation, there was no noticeable seepage 
and no visible milkyness along the river north shore line. Subsequently, even though 
there was an apparent reduction in inlet flow to the French drain system, there remained a 
considerable reduction in visible seepage along the shoreline in this reach ofthe river. 

Spring 39 

The Spring 39 drainage system appears to be operating satisfactorily, and has 
eliminated visual seepage flow along the adjacent shore line. 

Groundwater Wells 

The groundwater withdrawal wells are functioning as expected, and are having 
the beneficial effect anticipated. However, because ofthe low permeability ofthe basin 
aquifer along the north side in the vicinity ofthe wells, the effects of such pumpage will 
accrue over a longer period of time then anticipated. Gradual reduction in conductance in 
the water pumped during the initial weeks of the system operation indicates and 
increasing percentage of basin flow water that is being drawn from outside the seepage 
plume. 

Literature Cited 

Vail Engineering. 2003. Evaluation of Effectiveness, Spring 13 & Spring 39 Seepage 
Collection Systems, Ground Water Withdrawal Wells, Report to Molycorp, Inc., 
Questa, NM, April 30, 2003 



These data are permit data subsequent to the RI sampling efforts.

These data have all previously been submitted to regulatory agencies per the permit requirements.

These data have been validated.

The Calcium and Magnesium values are presented in separate tables for the hardness calculation.

There are no non-metals data (field, inorganics, or hardness parameter data) for the dissolved 

portion of the samples. 

 Therefore, there is no table provided.



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum MG/L Arsenic mg/L Barium MG/L Beryllium mg/L Cadmium mg/L Chromium mg/L Cobalt mg/L Copper MG/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 0.43: <0.005: 0.033: <0.004: <0.001: <0.01: 0.0014J 0.0056J 0.11: <0.003J 0.076: <0.0002J <0.1: 0.0049J <0.005J 0.00063J <0.01: 0.022:

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-T01N-SFW-101904 Surface Water T 0.6: <0.005: 0.037: <0.004: <0.001: 0.0015J 0.0019J 0.0092J 0.24: <0.003: 0.13: <0.0002: <0.02: 0.0085J <0.005: <0.002: <0.01: 0.057:

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-T01N-SFW-011805 Surface Water T 0.4J <0.005: 0.033: <0.004: <0.001: <0.01: 0.0025J 0.0046J <0.1J <0.003: 0.17: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.042J

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 T01N SFW-070904 Surface Water T 0.32: <0.005: 0.036: <0.004: <0.001: <0.01: 0.0012J 0.0049J 0.18: <0.003: 0.06: <0.0002: <0.1: 0.0043J <0.005J <0.002: <0.01: 0.017J

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-T01N-SFW-101904 Surface Water T 0.51: <0.005: 0.039: <0.004: <0.001: <0.01: 0.0015J 0.0073J <0.19: <0.003: 0.11: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.05:

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-T01N-SFW-011805 Surface Water T 0.31J <0.005: 0.036: <0.004: <0.001: <0.01: 0.0018J <0.01: <0.1: <0.003: 0.12: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.034J

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 T01N SFW-070904 Surface Water T 0.33: <0.005: 0.037: <0.004: <0.001: <0.01: 0.0011J 0.0045J 0.11: <0.003J 0.07: <0.0002J <0.1: 0.004J <0.005J <0.002: <0.01: 0.019J

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-T01N-SFW-101904 Surface Water T 0.51: <0.005: 0.04: <0.004: <0.001: <0.01: 0.0012J 0.008J <0.2: <0.003: 0.11: <0.0002: <0.02: 0.0071J <0.005: <0.002: <0.01: 0.056:

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-T01N-SFW-011805 Surface Water T 0.29J <0.005: 0.034: <0.004: <0.001: <0.01: 0.0014J 0.0031J <0.1: <0.003: 0.11: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.029J

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 0.44: <0.005: 0.037: <0.004: <0.001: <0.01: 0.0015J 0.0048J <0.1: <0.003J 0.077: <0.0002J <0.1: 0.012J <0.0053: 0.00086J <0.01: 0.074:

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-T01N-SFW-101904 Surface Water T 0.57: <0.005: 0.037: <0.004: <0.001: <0.01: 0.0011J 0.011J 0.25: <0.003: 0.11: <0.0002: <0.02: 0.017J <0.005: <0.002: <0.01: 0.081:

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-T01N-SFW-011805 Surface Water T 0.5J <0.005: 0.031: <0.004: <0.001: <0.01: 0.0013J 0.0036J <0.1: <0.003: 0.094: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.14J

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 0.42: <0.005: 0.036: <0.004: 0.00021J <0.01: 0.0013J 0.0045J 0.14: <0.003J 0.077: <0.0002: <0.1: 0.011J <0.005J <0.002: <0.01: 0.071:

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-T01N-SFW-101804 Surface Water T 0.59: 0.0044J 0.038: <0.004: <0.001: 0.0013J 0.0016J 0.0077J 0.25: <0.003: 0.098: <0.0002: <0.02: 0.013J 0.0053: <0.002: 0.00041J 0.093:

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-T01N-SFW-011805 Surface Water T 0.51J <0.005: 0.032: <0.004: <0.001: <0.01: 0.0016J 0.0039J <0.1: <0.003: 0.1: <0.0002: <0.02: <0.021: <0.005: <0.002: <0.01: 0.13J

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 0.65: <0.005: 0.034: <0.004: <0.001: <0.01: 0.0014J 0.008J 0.31: <0.003J 0.086: <0.0002: <0.1: 0.01J 0.0025J <0.002: <0.01: 0.062:

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-T01N-SFW-101804 Surface Water T 0.79: <0.005: 0.037: <0.004: <0.001: <0.01: 0.0017J 0.0098J 0.25: <0.003: 0.12: <0.0002: <0.02: 0.012J <0.005: <0.002: <0.01: 0.091:

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-T01N-SFW-011805 Surface Water T 0.92J <0.005: 0.031: <0.004: <0.001: <0.01: 0.0019J 0.0099J <0.12: <0.003: 0.16: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.13J

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 0.93: <0.005: 0.036: <0.004: <0.001: <0.01: 0.0022J 0.01: 0.23: <0.003J 0.13: <0.0002: <0.1: 0.011J <0.005J <0.002: <0.01: 0.077:

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-T01N-SFW-101804 Surface Water T 1.2: 0.0023J 0.038: <0.004: <0.001: <0.01: 0.0025J 0.014J 0.35: <0.003: 0.18: <0.0002: <0.02: 0.014J <0.005: <0.002: <0.01: 0.11:

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-T01N-SFW-011805 Surface Water T 1.4J <0.005: 0.031: 0J <0.001: <0.01: 0.0032J 0.014: 0.19: <0.003: 0.23: <0.0002: <0.02: <0.022: <0.005: <0.002: <0.01: 0.15J

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 1: <0.005: 0.036: 0.00044J 0.0003J <0.01: 0.0022J 0.011: 0.13: <0.003J 0.17: <0.0002: <0.1: 0.012J <0.005J <0.002: <0.01: 0.092:

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-T01N-SFW-101804 Surface Water T 1.4: <0.005: 0.038: <0.004: <0.001: 0.00066J 0.0031J 0.016J 0.44: 0.0015J 0.24: <0.0002: <0.02: 0.015J <0.005: <0.002: <0.01: 0.1:

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-T01N-SFW-011805 Surface Water T 2J <0.005: 0.033: 0.00035J <0.0012: <0.01: 0.0049: 0.019: 0.27: <0.003: 0.47: <0.0002: <0.02: 0.025: <0.005: <0.002: <0.01: <0.21J

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 0.48: <0.005: 0.033: <0.004: <0.001: <0.01: 0.0015J 0.0067J 0.17: <0.003J 0.085: <0.0002J <0.1: 0.005J <0.005J 0.00077J <0.01: 0.023:

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-T01N-SFW-101904 Surface Water T 0.64: <0.005: 0.037: <0.004: <0.001: 0.0012J 0.0019J 0.0095J 0.23: 0.0049: 0.14: <0.0002: <0.02: 0.0088J <0.005: <0.002: <0.01: 0.067:

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-T01N-SFW-011805 Surface Water T 0.8J <0.005: 0.035: <0.004: <0.001: <0.01: 0.0039J 0.0088J <0.11: <0.003: 0.23: <0.0002: <0.02: <0.02: <0.005: <0.002: <0.01: 0.069J



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum MG/L Arsenic mg/L Barium MG/L Beryllium mg/L Cadmium mg/L Chromium mg/L Cobalt mg/L Copper MG/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 0.43 0.005 0.033 0.004 0.001 0.01 0.0014 0.0056 0.11 0.003 0.076 0.0002 0.1 0.0049 0.005 0.00063 0.01 0.022

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-T01N-SFW-101904 Surface Water T 0.6 0.005 0.037 0.004 0.001 0.0015 0.0019 0.0092 0.24 0.003 0.13 0.0002 0.02 0.0085 0.005 0.002 0.01 0.057

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-T01N-SFW-011805 Surface Water T 0.4 0.005 0.033 0.004 0.001 0.01 0.0025 0.0046 0.1 0.003 0.17 0.0002 0.02 0.02 0.005 0.002 0.01 0.042

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 T01N SFW-070904 Surface Water T 0.32 0.005 0.036 0.004 0.001 0.01 0.0012 0.0049 0.18 0.003 0.06 0.0002 0.1 0.0043 0.005 0.002 0.01 0.017

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-T01N-SFW-101904 Surface Water T 0.51 0.005 0.039 0.004 0.001 0.01 0.0015 0.0073 0.19 0.003 0.11 0.0002 0.02 0.02 0.005 0.002 0.01 0.05

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-T01N-SFW-011805 Surface Water T 0.31 0.005 0.036 0.004 0.001 0.01 0.0018 0.01 0.1 0.003 0.12 0.0002 0.02 0.02 0.005 0.002 0.01 0.034

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 T01N SFW-070904 Surface Water T 0.33 0.005 0.037 0.004 0.001 0.01 0.0011 0.0045 0.11 0.003 0.07 0.0002 0.1 0.004 0.005 0.002 0.01 0.019

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-T01N-SFW-101904 Surface Water T 0.51 0.005 0.04 0.004 0.001 0.01 0.0012 0.008 0.2 0.003 0.11 0.0002 0.02 0.0071 0.005 0.002 0.01 0.056

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-T01N-SFW-011805 Surface Water T 0.29 0.005 0.034 0.004 0.001 0.01 0.0014 0.0031 0.1 0.003 0.11 0.0002 0.02 0.02 0.005 0.002 0.01 0.029

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 0.44 0.005 0.037 0.004 0.001 0.01 0.0015 0.0048 0.1 0.003 0.077 0.0002 0.1 0.012 0.0053 0.00086 0.01 0.074

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-T01N-SFW-101904 Surface Water T 0.57 0.005 0.037 0.004 0.001 0.01 0.0011 0.011 0.25 0.003 0.11 0.0002 0.02 0.017 0.005 0.002 0.01 0.081

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-T01N-SFW-011805 Surface Water T 0.5 0.005 0.031 0.004 0.001 0.01 0.0013 0.0036 0.1 0.003 0.094 0.0002 0.02 0.02 0.005 0.002 0.01 0.14

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 0.42 0.005 0.036 0.004 0.00021 0.01 0.0013 0.0045 0.14 0.003 0.077 0.0002 0.1 0.011 0.005 0.002 0.01 0.071

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-T01N-SFW-101804 Surface Water T 0.59 0.0044 0.038 0.004 0.001 0.0013 0.0016 0.0077 0.25 0.003 0.098 0.0002 0.02 0.013 0.0053 0.002 0.00041 0.093

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-T01N-SFW-011805 Surface Water T 0.51 0.005 0.032 0.004 0.001 0.01 0.0016 0.0039 0.1 0.003 0.1 0.0002 0.02 0.021 0.005 0.002 0.01 0.13

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 0.65 0.005 0.034 0.004 0.001 0.01 0.0014 0.008 0.31 0.003 0.086 0.0002 0.1 0.01 0.0025 0.002 0.01 0.062

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-T01N-SFW-101804 Surface Water T 0.79 0.005 0.037 0.004 0.001 0.01 0.0017 0.0098 0.25 0.003 0.12 0.0002 0.02 0.012 0.005 0.002 0.01 0.091

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-T01N-SFW-011805 Surface Water T 0.92 0.005 0.031 0.004 0.001 0.01 0.0019 0.0099 0.12 0.003 0.16 0.0002 0.02 0.02 0.005 0.002 0.01 0.13

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 0.93 0.005 0.036 0.004 0.001 0.01 0.0022 0.01 0.23 0.003 0.13 0.0002 0.1 0.011 0.005 0.002 0.01 0.077

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-T01N-SFW-101804 Surface Water T 1.2 0.0023 0.038 0.004 0.001 0.01 0.0025 0.014 0.35 0.003 0.18 0.0002 0.02 0.014 0.005 0.002 0.01 0.11

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-T01N-SFW-011805 Surface Water T 1.4 0.005 0.031 0 0.001 0.01 0.0032 0.014 0.19 0.003 0.23 0.0002 0.02 0.022 0.005 0.002 0.01 0.15

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 1 0.005 0.036 0.00044 0.0003 0.01 0.0022 0.011 0.13 0.003 0.17 0.0002 0.1 0.012 0.005 0.002 0.01 0.092

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-T01N-SFW-101804 Surface Water T 1.4 0.005 0.038 0.004 0.001 0.00066 0.0031 0.016 0.44 0.0015 0.24 0.0002 0.02 0.015 0.005 0.002 0.01 0.1

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-T01N-SFW-011805 Surface Water T 2 0.005 0.033 0.00035 0.0012 0.01 0.0049 0.019 0.27 0.003 0.47 0.0002 0.02 0.025 0.005 0.002 0.01 0.21

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 0.48 0.005 0.033 0.004 0.001 0.01 0.0015 0.0067 0.17 0.003 0.085 0.0002 0.1 0.005 0.005 0.00077 0.01 0.023

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-T01N-SFW-101904 Surface Water T 0.64 0.005 0.037 0.004 0.001 0.0012 0.0019 0.0095 0.23 0.0049 0.14 0.0002 0.02 0.0088 0.005 0.002 0.01 0.067

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-T01N-SFW-011805 Surface Water T 0.8 0.005 0.035 0.004 0.001 0.01 0.0039 0.0088 0.11 0.003 0.23 0.0002 0.02 0.02 0.005 0.002 0.01 0.069



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts flow cfs Fluoride mg/L PH SU Specific Conductance uS/cm Sulfate mg/L TEMPERATURE Celsius

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T <0.5: 65:

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 6.6: 135: 21.7: 9: 254: 11.3:

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-T01N-SFW-101904 Surface Water T 7.1: 50: 16.6: <0.5: 7.8: 248: 71: 6.6:

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-T01N-SFW-011805 Surface Water T 9.6 0 <0.5: 7.5 282 92: 0.82

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 T01N SFW-070904 Surface Water T 29.9: <0.5: 53:

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR-10A1-T01N-SFW-070904 Surface Water T 6.7: 131: 8.8: 237: 9.6:

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-T01N-SFW-101904 Surface Water T 6.9: 47: 17.4: <0.5: 7.8: 271: 60: 7.6:

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-T01N-SFW-011805 Surface Water T 9.6 0 <0.5: 7.4 244 68: 0.96

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 T01N SFW-070904 Surface Water T 31.7: <0.5: 54:

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR-11A1-T01N-SFW-070904 Surface Water T 7: 153: 8.7: 236: 9.1:

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-T01N-SFW-101904 Surface Water T 10.8: 97: 19.3: <0.5: 7.4: 268: 60: 3.3:

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-T01N-SFW-011805 Surface Water T 9.6 0 <0.5: 7.5 228 68: 1

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T <0.5: 76:

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 6.6: 173: 35.6: 7.7: 280: 9.3:

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-T01N-SFW-101904 Surface Water T 7: 72: 22.8: 0.51: 7.4: 311: 83: 6.7:

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-T01N-SFW-011805 Surface Water T 8.9 0 12 0.8: 7 310 110: 1.5

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 0.54: 77:

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 3.9: 197: 30: 8: 288: 12.9:

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-T01N-SFW-101804 Surface Water T 8.9: 94: 27.4: 0.59: 7.6: 286: 84: 7.5:

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-T01N-SFW-011805 Surface Water T 9.2 0 12.6 0.77: 7.3 315 110: 1.9

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T <0.5: 78:

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 257: 29.4: 7.9: 280: 22:

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-T01N-SFW-101804 Surface Water T 9: 93: 26.2: <0.5: 7.7: 290: 86: 7.7:

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-T01N-SFW-011805 Surface Water T 9.1 0 13.1 0.84: 7.2 309 130: 2.1

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 0.57: 81:

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 4.4: 267: 31.6: 7.8: 285: 16.5:

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-T01N-SFW-101804 Surface Water T 8.6: 78: 28.3: 0.61: 7.5: 294: 92: 6.5:

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-T01N-SFW-011805 Surface Water T 9.3 0 13.3 0.84: 7.2 321 130: 1.7

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 0.61: 84:

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 7.9: 262: 31.1: 7.8: 287: 15.7:

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-T01N-SFW-101804 Surface Water T 9.3: 121: 23.4: 0.69: 7.4: 298: 95: 7:

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-T01N-SFW-011805 Surface Water T 9.7 32 1.2: 7 328 130: 2.4

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T <0.5: 65:

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 6.6: 150: 22.5: 9: 253: 12.3:

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-T01N-SFW-101904 Surface Water T 7.1: 50: 15.5: <0.5: 7.8: 237: 72: 7.3:

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-T01N-SFW-011805 Surface Water T 9.5 0 8.5 <0.5: 7.4 290 100: 0.19



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts flow cfs Fluoride mg/L PH SU Specific Conductance uS/cm Sulfate mg/L TEMPERATURE Celsius

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 0.5 65

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 6.6 135 21.7 9 254 11.3

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-T01N-SFW-101904 Surface Water T 7.1 50 16.6 0.5 7.8 248 71 6.6

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-T01N-SFW-011805 Surface Water T 9.6 0 0.5 7.5 282 92 0.82

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 T01N SFW-070904 Surface Water T 29.9 0.5 53

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR-10A1-T01N-SFW-070904 Surface Water T 6.7 131 8.8 237 9.6

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-T01N-SFW-101904 Surface Water T 6.9 47 17.4 0.5 7.8 271 60 7.6

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-T01N-SFW-011805 Surface Water T 9.6 0 0.5 7.4 244 68 0.96

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 T01N SFW-070904 Surface Water T 31.7 0.5 54

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR-11A1-T01N-SFW-070904 Surface Water T 7 153 8.7 236 9.1

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-T01N-SFW-101904 Surface Water T 10.8 97 19.3 0.5 7.4 268 60 3.3

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-T01N-SFW-011805 Surface Water T 9.6 0 0.5 7.5 228 68 1

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 0.5 76

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 6.6 173 35.6 7.7 280 9.3

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-T01N-SFW-101904 Surface Water T 7 72 22.8 0.51 7.4 311 83 6.7

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-T01N-SFW-011805 Surface Water T 8.9 0 12 0.8 7 310 110 1.5

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 0.54 77

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 3.9 197 30 8 288 12.9

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-T01N-SFW-101804 Surface Water T 8.9 94 27.4 0.59 7.6 286 84 7.5

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-T01N-SFW-011805 Surface Water T 9.2 0 12.6 0.77 7.3 315 110 1.9

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 0.5 78

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 257 29.4 7.9 280 22

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-T01N-SFW-101804 Surface Water T 9 93 26.2 0.5 7.7 290 86 7.7

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-T01N-SFW-011805 Surface Water T 9.1 0 13.1 0.84 7.2 309 130 2.1

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 0.57 81

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 4.4 267 31.6 7.8 285 16.5

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-T01N-SFW-101804 Surface Water T 8.6 78 28.3 0.61 7.5 294 92 6.5

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-T01N-SFW-011805 Surface Water T 9.3 0 13.3 0.84 7.2 321 130 1.7

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 0.61 84

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 7.9 262 31.1 7.8 287 15.7

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-T01N-SFW-101804 Surface Water T 9.3 121 23.4 0.69 7.4 298 95 7

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-T01N-SFW-011805 Surface Water T 9.7 32 1.2 7 328 130 2.4

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 0.5 65

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 6.6 150 22.5 9 253 12.3

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-T01N-SFW-101904 Surface Water T 7.1 50 15.5 0.5 7.8 237 72 7.3

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-T01N-SFW-011805 Surface Water T 9.5 0 8.5 0.5 7.4 290 100 0.19



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Calcium MG/L Magnesium MG/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 36: 7.3:

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-T01N-SFW-101904 Surface Water T 38: 7.6:

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-T01N-SFW-011805 Surface Water T 41: 9.3:

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 T01N SFW-070904 Surface Water T 33: 6.2:

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-T01N-SFW-101904 Surface Water T 36: 6.8:

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-T01N-SFW-011805 Surface Water T 36: 7.4:

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 T01N SFW-070904 Surface Water T 34: 6.4:

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-T01N-SFW-101904 Surface Water T 36: 6.7:

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-T01N-SFW-011805 Surface Water T 36: 7.3:

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 41: 8.3:

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-T01N-SFW-101904 Surface Water T 42: 8.2:

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-T01N-SFW-011805 Surface Water T 46: 10:

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 40: 8:

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-T01N-SFW-101804 Surface Water T 42: 8.1:

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-T01N-SFW-011805 Surface Water T 47: 10:

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 39: 7.8:

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-T01N-SFW-101804 Surface Water T 42: 8.1:

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-T01N-SFW-011805 Surface Water T 48: 11:

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 39: 7.9:

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-T01N-SFW-101804 Surface Water T 42: 8.2:

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-T01N-SFW-011805 Surface Water T 48: 11:

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 40: 8.2:

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-T01N-SFW-101804 Surface Water T 42: 8.3:

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-T01N-SFW-011805 Surface Water T 48: 11:

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 36: 7.3:

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-T01N-SFW-101904 Surface Water T 38: 7.6:

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-T01N-SFW-011805 Surface Water T 42: 9.6:



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Calcium MG/L Magnesium MG/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 T01N SFW-070904 Surface Water T 36 7.3

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-T01N-SFW-101904 Surface Water T 38 7.6

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-T01N-SFW-011805 Surface Water T 41 9.3

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 T01N SFW-070904 Surface Water T 33 6.2

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-T01N-SFW-101904 Surface Water T 36 6.8

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-T01N-SFW-011805 Surface Water T 36 7.4

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 T01N SFW-070904 Surface Water T 34 6.4

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-T01N-SFW-101904 Surface Water T 36 6.7

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-T01N-SFW-011805 Surface Water T 36 7.3

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C T01N SFW-070904 Surface Water T 41 8.3

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-T01N-SFW-101904 Surface Water T 42 8.2

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-T01N-SFW-011805 Surface Water T 46 10

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 T01N SFW-070904 Surface Water T 40 8

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-T01N-SFW-101804 Surface Water T 42 8.1

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-T01N-SFW-011805 Surface Water T 47 10

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 T01N SFW-070804 Surface Water T 39 7.8

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-T01N-SFW-101804 Surface Water T 42 8.1

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-T01N-SFW-011805 Surface Water T 48 11

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 T01N SFW-070804 Surface Water T 39 7.9

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-T01N-SFW-101804 Surface Water T 42 8.2

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-T01N-SFW-011805 Surface Water T 48 11

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 T01N SFW-070804 Surface Water T 40 8.2

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-T01N-SFW-101804 Surface Water T 42 8.3

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-T01N-SFW-011805 Surface Water T 48 11

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 T01N SFW-070904 Surface Water T 36 7.3

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-T01N-SFW-101904 Surface Water T 38 7.6

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-T01N-SFW-011805 Surface Water T 42 9.6



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Cadmium mg/L Chromium mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese MG/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 D01N SFW-070904 Surface Water D 0.23: <0.005: 0.032: <0.004: <0.001: <0.01: 0.0021J 0.0029J 0.21: <0.003J 0.069: <0.0002J <0.1: 0.0047J <0.005J <0.002: <0.01: 0.014J

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-D01N-SFW-101904 Surface Water D 0.23: <0.005: 0.036J <0.004: <0.001: <0.01: 0.0033J 0.006J <0.18: <0.003: 0.12: <0.02: 0.013J <0.005: <0.002: 0.0004J 0.047:

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-D01N-SFW-011805 Surface Water D 0.013J <0.005: 0.032: <0.004: <0.001: <0.01: 0.0033J 0.001J 0.37J 0.002J 0.17: <0.02: <0.02: <0.005: <0.002: <0.01: 0.25J

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 D01N SFW-070904 Surface Water D 0.15: <0.005: 0.035: <0.004: <0.001: <0.01: 0.0049J 0.0021J <0.1: <0.003: 0.06: <0.0002: <0.1: 0.0044J <0.005J <0.002: <0.01: 0.0093J

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-D01N-SFW-101904 Surface Water D <0.17: <0.005: 0.037J <0.004: <0.001: <0.01: 0.0037J 0.0022J <0.1: <0.003: 0.1: <0.02: 0.0069J <0.005: <0.002: <0.01: 0.062:

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-D01N-SFW-011805 Surface Water D <0.05J <0.005: 0.035: <0.004: <0.001: <0.01: 0.0036J 0.00096J <0.1: <0.003: 0.12: <0.02: <0.02: <0.005: <0.002: <0.01: 0.032J

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 D01N SFW-070904 Surface Water D 0.16: <0.005: 0.036: <0.004: <0.001: <0.01: 0.0079J 0.0023J <0.1: <0.003J 0.073: <0.0002J <0.1: 0.0048J <0.005J 0.00063J <0.01: 0.011J

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-D01N-SFW-101904 Surface Water D <0.17: <0.005: 0.037J <0.004: <0.001: <0.01: 0.0018J 0.0025J <0.1: <0.003: 0.1: <0.02: 0.0063J <0.005: <0.002: 0.0004J 0.042:

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-D01N-SFW-011805 Surface Water D 0.0089J <0.005: 0.034: <0.004: <0.001: <0.01: 0.0031J 0.00085J <0.1: <0.003: 0.11: <0.02: <0.02: <0.005: <0.002: <0.01: 0.02J

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C D01N SFW-070904 Surface Water D 0.19: <0.005: 0.035: <0.004: <0.001: <0.01: 0.0077J 0.0025J <0.1: <0.003J 0.08: <0.0002J <0.1: 0.012J <0.005: <0.002: <0.01: 0.065:

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-D01N-SFW-101904 Surface Water D <0.19: <0.005: 0.036J <0.004: <0.001: <0.01: 0.0023J 0.0024J <0.1: <0.003: 0.098: <0.02: 0.013J <0.005: <0.002: <0.01: 0.094:

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-D01N-SFW-011805 Surface Water D 0.061J <0.005: 0.03: <0.004: <0.001: <0.01: 0.0037J 0.0011J <0.1: <0.003: 0.095: <0.02: <0.02: <0.005: <0.002: <0.01: 0.12J

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 D01N SFW-070904 Surface Water D 0.18: <0.005: 0.035: <0.004: <0.001: <0.01: 0.0011J 0.0033J <0.1: <0.003J 0.073: <0.0002: <0.1: 0.012J <0.005J <0.002: <0.01: 0.06:

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-D01N-SFW-101804 Surface Water D 0.21: <0.005: 0.035J <0.004: <0.001: <0.01: 0.0036J 0.0022J <0.1: <0.003: 0.095: <0.02: 0.011J <0.005: <0.002: <0.01: 0.15:

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-D01N-SFW-011805 Surface Water D 0.049J <0.005: 0.031: <0.004: <0.001: <0.01: 0.0022J 0.0012J <0.1: <0.003: 0.1: <0.02: <0.02: <0.005: <0.002: <0.01: 0.12J

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 D01N SFW-070804 Surface Water D 0.35: <0.005: 0.033: <0.004: <0.001J <0.01: 0.00089J 0.0039J <0.1: <0.003J 0.077: <0.0002: <0.1: 0.0091J <0.005J <0.002: <0.01: 0.041:

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-D01N-SFW-101804 Surface Water D 0.32: <0.005: 0.035J <0.004: <0.001: <0.01: 0.0028J 0.0061J <0.1: <0.003: 0.12: <0.02: 0.012J 0.0053: <0.002: <0.01: 0.091:

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-D01N-SFW-011805 Surface Water D 0.13J <0.005: 0.03: <0.004: <0.001: <0.01: 0.0045J 0.0029J 0.17: <0.003: 0.17: <0.02: <0.021: <0.005: <0.001: <0.01: 0.12J

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 D01N SFW-070804 Surface Water D 0.27: <0.005: 0.033: <0.004: <0.001: <0.01: 0.0016J 0.0037J <0.1: <0.003J 0.12: <0.0002: <0.1: 0.011J <0.005J <0.002: <0.01: 0.048:

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-D01N-SFW-101804 Surface Water D 0.23: 0.0025J 0.034J <0.004: <0.001: <0.01: 0.0084J 0.0033J <0.11: <0.003: 0.18: <0.02: 0.014J <0.005: <0.002: <0.01: 0.069:

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-D01N-SFW-011805 Surface Water D 0.043J <0.005: 0.03: <0.004: <0.001: <0.01: 0.0039J 0.0025J <0.1: <0.003: 0.23: <0.02: <0.023: <0.005: <0.002: <0.01: 0.13J

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 D01N SFW-070804 Surface Water D 0.26: <0.005: 0.034: <0.004: <0.001: <0.01: 0.0017J 0.0034J <0.1: <0.003J 0.16: <0.0002: <0.1: 0.012J <0.005J <0.002: <0.01: 0.056:

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-D01N-SFW-101804 Surface Water D 0.26: 0.0021J 0.034J <0.004: 0.00025J <0.01: 0.0031J 0.0034J <0.1: <0.003: 0.23: <0.02: 0.014J 0.0064: <0.002: <0.01: 0.083J

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-D01N-SFW-011805 Surface Water D 0.048J <0.005: 0.03: <0.004: <0.001: <0.01: 0.0075J 0.0033J <0.1: <0.003: 0.34: <0.02: 0.026: <0.005: <0.002: <0.01: 0.15J

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 D01N SFW-070904 Surface Water D 0.27: <0.005: 0.032: <0.004: <0.001: <0.01: 0.0037J 0.003J <0.1: <0.003J 0.082: <0.0002J <0.1: 0.0049J <0.005J <0.002: <0.01: 0.018J

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-D01N-SFW-101904 Surface Water D 0.2: <0.005: 0.035J <0.004: <0.001: 0.0022J 0.0028J 0.0025J <0.1: <0.003: 0.13: <0.02: 0.0089J <0.005: <0.002: <0.01: 0.043:

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-D01N-SFW-011805 Surface Water D 0.034J <0.005: 0.033: <0.004: <0.001: <0.01: 0.0072J 0.0016J <0.1: <0.003: 0.23: <0.02: <0.02: <0.005: <0.002: <0.01: 0.052J



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Cadmium mg/L Chromium mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese MG/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 D01N SFW-070904 Surface Water D 0.23 0.005 0.032 0.004 0.001 0.01 0.0021 0.0029 0.21 0.003 0.069 0.0002 0.1 0.0047 0.005 0.002 0.01 0.014

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-D01N-SFW-101904 Surface Water D 0.23 0.005 0.036 0.004 0.001 0.01 0.0033 0.006 0.18 0.003 0.12 0.02 0.013 0.005 0.002 0.0004 0.047

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-D01N-SFW-011805 Surface Water D 0.013 0.005 0.032 0.004 0.001 0.01 0.0033 0.001 0.37 0.002 0.17 0.02 0.02 0.005 0.002 0.01 0.25

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 D01N SFW-070904 Surface Water D 0.15 0.005 0.035 0.004 0.001 0.01 0.0049 0.0021 0.1 0.003 0.06 0.0002 0.1 0.0044 0.005 0.002 0.01 0.0093

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-D01N-SFW-101904 Surface Water D 0.17 0.005 0.037 0.004 0.001 0.01 0.0037 0.0022 0.1 0.003 0.1 0.02 0.0069 0.005 0.002 0.01 0.062

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-D01N-SFW-011805 Surface Water D 0.05 0.005 0.035 0.004 0.001 0.01 0.0036 0.00096 0.1 0.003 0.12 0.02 0.02 0.005 0.002 0.01 0.032

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 D01N SFW-070904 Surface Water D 0.16 0.005 0.036 0.004 0.001 0.01 0.0079 0.0023 0.1 0.003 0.073 0.0002 0.1 0.0048 0.005 0.00063 0.01 0.011

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-D01N-SFW-101904 Surface Water D 0.17 0.005 0.037 0.004 0.001 0.01 0.0018 0.0025 0.1 0.003 0.1 0.02 0.0063 0.005 0.002 0.0004 0.042

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-D01N-SFW-011805 Surface Water D 0.0089 0.005 0.034 0.004 0.001 0.01 0.0031 0.00085 0.1 0.003 0.11 0.02 0.02 0.005 0.002 0.01 0.02

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C D01N SFW-070904 Surface Water D 0.19 0.005 0.035 0.004 0.001 0.01 0.0077 0.0025 0.1 0.003 0.08 0.0002 0.1 0.012 0.005 0.002 0.01 0.065

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-D01N-SFW-101904 Surface Water D 0.19 0.005 0.036 0.004 0.001 0.01 0.0023 0.0024 0.1 0.003 0.098 0.02 0.013 0.005 0.002 0.01 0.094

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-D01N-SFW-011805 Surface Water D 0.061 0.005 0.03 0.004 0.001 0.01 0.0037 0.0011 0.1 0.003 0.095 0.02 0.02 0.005 0.002 0.01 0.12

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 D01N SFW-070904 Surface Water D 0.18 0.005 0.035 0.004 0.001 0.01 0.0011 0.0033 0.1 0.003 0.073 0.0002 0.1 0.012 0.005 0.002 0.01 0.06

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-D01N-SFW-101804 Surface Water D 0.21 0.005 0.035 0.004 0.001 0.01 0.0036 0.0022 0.1 0.003 0.095 0.02 0.011 0.005 0.002 0.01 0.15

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-D01N-SFW-011805 Surface Water D 0.049 0.005 0.031 0.004 0.001 0.01 0.0022 0.0012 0.1 0.003 0.1 0.02 0.02 0.005 0.002 0.01 0.12

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 D01N SFW-070804 Surface Water D 0.35 0.005 0.033 0.004 0.001 0.01 0.00089 0.0039 0.1 0.003 0.077 0.0002 0.1 0.0091 0.005 0.002 0.01 0.041

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-D01N-SFW-101804 Surface Water D 0.32 0.005 0.035 0.004 0.001 0.01 0.0028 0.0061 0.1 0.003 0.12 0.02 0.012 0.0053 0.002 0.01 0.091

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-D01N-SFW-011805 Surface Water D 0.13 0.005 0.03 0.004 0.001 0.01 0.0045 0.0029 0.17 0.003 0.17 0.02 0.021 0.005 0.001 0.01 0.12

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 D01N SFW-070804 Surface Water D 0.27 0.005 0.033 0.004 0.001 0.01 0.0016 0.0037 0.1 0.003 0.12 0.0002 0.1 0.011 0.005 0.002 0.01 0.048

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-D01N-SFW-101804 Surface Water D 0.23 0.0025 0.034 0.004 0.001 0.01 0.0084 0.0033 0.11 0.003 0.18 0.02 0.014 0.005 0.002 0.01 0.069

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-D01N-SFW-011805 Surface Water D 0.043 0.005 0.03 0.004 0.001 0.01 0.0039 0.0025 0.1 0.003 0.23 0.02 0.023 0.005 0.002 0.01 0.13

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 D01N SFW-070804 Surface Water D 0.26 0.005 0.034 0.004 0.001 0.01 0.0017 0.0034 0.1 0.003 0.16 0.0002 0.1 0.012 0.005 0.002 0.01 0.056

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-D01N-SFW-101804 Surface Water D 0.26 0.0021 0.034 0.004 0.00025 0.01 0.0031 0.0034 0.1 0.003 0.23 0.02 0.014 0.0064 0.002 0.01 0.083

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-D01N-SFW-011805 Surface Water D 0.048 0.005 0.03 0.004 0.001 0.01 0.0075 0.0033 0.1 0.003 0.34 0.02 0.026 0.005 0.002 0.01 0.15

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 D01N SFW-070904 Surface Water D 0.27 0.005 0.032 0.004 0.001 0.01 0.0037 0.003 0.1 0.003 0.082 0.0002 0.1 0.0049 0.005 0.002 0.01 0.018

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-D01N-SFW-101904 Surface Water D 0.2 0.005 0.035 0.004 0.001 0.0022 0.0028 0.0025 0.1 0.003 0.13 0.02 0.0089 0.005 0.002 0.01 0.043

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-D01N-SFW-011805 Surface Water D 0.034 0.005 0.033 0.004 0.001 0.01 0.0072 0.0016 0.1 0.003 0.23 0.02 0.02 0.005 0.002 0.01 0.052



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Calcium MG/L Magnesium MG/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 D01N SFW-070904 Surface Water D 36: 7.3:

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-D01N-SFW-101904 Surface Water D 38: 7.5:

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-D01N-SFW-011805 Surface Water D 41: 9.2:

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 D01N SFW-070904 Surface Water D 33: 6.2:

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-D01N-SFW-101904 Surface Water D 36: 6.8:

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-D01N-SFW-011805 Surface Water D 36: 7.4:

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 D01N SFW-070904 Surface Water D 34: 6.4:

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-D01N-SFW-101904 Surface Water D 36: 6.7:

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-D01N-SFW-011805 Surface Water D 36: 7.3:

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C D01N SFW-070904 Surface Water D 41: 8.2:

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-D01N-SFW-101904 Surface Water D 42: 8.1:

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-D01N-SFW-011805 Surface Water D 46: 10:

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 D01N SFW-070904 Surface Water D 40: 8:

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-D01N-SFW-101804 Surface Water D 42: 8:

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-D01N-SFW-011805 Surface Water D 47: 10:

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 D01N SFW-070804 Surface Water D 39: 7.8:

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-D01N-SFW-101804 Surface Water D 42: 8.2:

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-D01N-SFW-011805 Surface Water D 48: 11:

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 D01N SFW-070804 Surface Water D 39: 7.9:

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-D01N-SFW-101804 Surface Water D 42: 8.2:

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-D01N-SFW-011805 Surface Water D 48: 11:

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 D01N SFW-070804 Surface Water D 40: 8.1:

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-D01N-SFW-101804 Surface Water D 43: 8.4:

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-D01N-SFW-011805 Surface Water D 47: 11:

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 D01N SFW-070904 Surface Water D 35: 7.2:

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-D01N-SFW-101904 Surface Water D 38: 7.6:

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-D01N-SFW-011805 Surface Water D 42: 9.6:



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Calcium MG/L Magnesium MG/L

Surface Water Area 1 - Red River Along Mine RR-10 09-Jul-04 RR-10 D01N SFW-070904 Surface Water D 36 7.3

Surface Water Area 1 - Red River Along Mine RR-10 19-Oct-04 RR-10-D01N-SFW-101904 Surface Water D 38 7.5

Surface Water Area 1 - Red River Along Mine RR-10 18-Jan-05 RR-10-D01N-SFW-011805 Surface Water D 41 9.2

Surface Water Area 1 - Red River Along Mine RR-10A1 09-Jul-04 RR10-A1 D01N SFW-070904 Surface Water D 33 6.2

Surface Water Area 1 - Red River Along Mine RR-10A1 19-Oct-04 RR-10A1-D01N-SFW-101904 Surface Water D 36 6.8

Surface Water Area 1 - Red River Along Mine RR-10A1 18-Jan-05 RR-10A1-D01N-SFW-011805 Surface Water D 36 7.4

Surface Water Area 1 - Red River Along Mine RR-11A1 09-Jul-04 RR11-A1 D01N SFW-070904 Surface Water D 34 6.4

Surface Water Area 1 - Red River Along Mine RR-11A1 19-Oct-04 RR-11A1-D01N-SFW-101904 Surface Water D 36 6.7

Surface Water Area 1 - Red River Along Mine RR-11A1 18-Jan-05 RR-11A1-D01N-SFW-011805 Surface Water D 36 7.3

Surface Water Area 1 - Red River Along Mine RR-11C 09-Jul-04 RR-11C D01N SFW-070904 Surface Water D 41 8.2

Surface Water Area 1 - Red River Along Mine RR-11C 19-Oct-04 RR-11C-D01N-SFW-101904 Surface Water D 42 8.1

Surface Water Area 1 - Red River Along Mine RR-11C 18-Jan-05 RR-11C-D01N-SFW-011805 Surface Water D 46 10

Surface Water Area 1 - Red River Along Mine RR-12 09-Jul-04 RR-12 D01N SFW-070904 Surface Water D 40 8

Surface Water Area 1 - Red River Along Mine RR-12 18-Oct-04 RR-12-D01N-SFW-101804 Surface Water D 42 8

Surface Water Area 1 - Red River Along Mine RR-12 18-Jan-05 RR-12-D01N-SFW-011805 Surface Water D 47 10

Surface Water Area 1 - Red River Along Mine RR-13 08-Jul-04 RR-13 D01N SFW-070804 Surface Water D 39 7.8

Surface Water Area 1 - Red River Along Mine RR-13 18-Oct-04 RR-13-D01N-SFW-101804 Surface Water D 42 8.2

Surface Water Area 1 - Red River Along Mine RR-13 18-Jan-05 RR-13-D01N-SFW-011805 Surface Water D 48 11

Surface Water Area 1 - Red River Along Mine RR-14 08-Jul-04 RR-14 D01N SFW-070804 Surface Water D 39 7.9

Surface Water Area 1 - Red River Along Mine RR-14 18-Oct-04 RR-14-D01N-SFW-101804 Surface Water D 42 8.2

Surface Water Area 1 - Red River Along Mine RR-14 18-Jan-05 RR-14-D01N-SFW-011805 Surface Water D 48 11

Surface Water Area 1 - Red River Along Mine RR-16 08-Jul-04 RR-16 D01N SFW-070804 Surface Water D 40 8.1

Surface Water Area 1 - Red River Along Mine RR-16 18-Oct-04 RR-16-D01N-SFW-101804 Surface Water D 43 8.4

Surface Water Area 1 - Red River Along Mine RR-16 18-Jan-05 RR-16-D01N-SFW-011805 Surface Water D 47 11

Surface Water Area 1 - Red River Along Mine RR-7 09-Jul-04 RR-7 D01N SFW-070904 Surface Water D 35 7.2

Surface Water Area 1 - Red River Along Mine RR-7 19-Oct-04 RR-7-D01N-SFW-101904 Surface Water D 38 7.6

Surface Water Area 1 - Red River Along Mine RR-7 18-Jan-05 RR-7-D01N-SFW-011805 Surface Water D 42 9.6



EFFLUENT QUALITY DATA  from Discharge Monitoring Reports from 

December 2000 to January 2005

This data is summarized from the monthly DMR forms submitted by Molycorp Inc. Questa Division, 

for permit Number NM0022306.
The data summary was prepared by Regulatory Management Inc.   Only chemical data was 

summarized.

The DMR forms covered Discharges 001A, 002A, 004A and 005A.   However, during this time 

period data was reported only for Discharge 002A.   

The period of record is December 2000 through January 2005.  

Statistical summaries provided only for numeric values.  Mass values were reported on the DMR, 

but were calculated using "less than" values.

Discharge 002A is located approximately 3200 feet west of where SR 552 crosses the Red River.  

Approximate map coordinates N 36° 41.52'  W 105° 37.28'.

Summary Data for Discharge 002A

 
Comment Date Flow Avg Flow Max. COD COD pH min pH max TSS TSS Fluoride Fluoride Iron Iron Manganese Manganese Moly Moly Cyanide Arsenic Cadmium Copper Lead Zinc Aluminum Aluminum Mercury

MGD MGD #/day mg/L SU SU #/day mg/L #/day mg/L #/day mg/L #/day mg/L #/day mg/L mg/L mg/L mg/L mg/L mg/L mg/L #/day mg/L mg/L

Dec-00 0.475 0.507 36.05 <10 7.23 7.51 14.41 <4 6.51 1.9 0.361 <.1 4.12 1.2 6.49 1.8 ND ND ND ND ND ND 0.343 <.1 ND

Jan-01 0.427 0.504 35.68 <10 7.34 7.7 14.27 <4 5.77 1.6 0.357 <.1 3.97 1.1 6.37 1.8 ND ND ND ND ND ND 0.359 <.1 ND

Feb-01 0.439 0.505 37.05 <10 7.26 7.46 14.82 <4 5.93 1.6 0.371 <.1 3.56 0.96 5.93 1.6 ND ND ND ND ND ND 0.371 <.1 ND

Mar-01 0.51 0.62 45.87 <10 7.22 7.52 18.36 <4 6.43 1.4 0.459 <.1 3.41 0.76 5.97 1.3 ND ND ND ND ND ND 0.229 <.05 ND

Apr-01 0.508 0.675 43.23 <10 7.1 7.24 17.28 <4 6.05 1.4 0.432 <.1 3.76 0.876 6.92 1.6 ND ND ND ND ND ND 0.22 <.05 MD

May-01 0.517 0.69 42.65 <10 7.18 7.34 17.06 <4 5.54 1.3 0.426 <.1 3.54 0.83 6.4 1.5 ND ND ND ND ND ND 0.23 <.05 ND

Jun-01 0.504 0.626 39.81 <10 7.38 7.56 15.92 <4 6.77 1.7 0.398 <.1 3.62 0.91 6.77 1.7 ND ND ND ND ND ND 0.199 <.05 ND

Jul-01 0.504 0.7 42.04 <10 7.35 7.52 16.82 <4 6.73 1.6 0.421 <.1 3.83 0.91 7.15 1.7 ND ND ND ND ND ND 0.21 <.05 ND

Aug-01 0.547 0.726 46.4 <10 7.22 7.32 18.56 <4 4.64 1 0.464 <.1 3.67 0.79 5.57 1.2 ND ND ND ND ND ND 0.232 <.05 ND

Sep-01 0.547 0.6 45.98 <10 7.44 7.56 18.38 <4 6.89 1.5 0.46 <.1 3.36 1.3 5.98 1.3 ND ND ND ND ND ND 0.25 <.05 ND

Oct-01 0.591 0.58 41.98 <10 7.44 7.64 16.79 <4 5.04 1.2 0.42 <.1 3.27 0.78 5.88 1.4 ND ND ND ND ND ND NR NR ND

Nov-01 0.487 0.596 40.39 <10 7.28 7.41 16.16 <4 5.25 1.3 0.404 <.1 2.71 0.67 5.25 1.3 ND ND ND ND ND ND NR NR ND

Dec-01 0.65 0.726 52.24 <10 7.42 7.76 20.9 <4 7.31 1.4 0.36 0.069 3.55 0.68 6.79 1.3 ND ND ND ND ND ND NR NR ND

Jan-02 0.655 0.726 53.58 <10 7.42 7.56 21.43 <4 5.89 1.1 0.252 0.047 3.54 1.1 5.89 1.1 ND ND ND ND ND ND NR NR ND

Feb-02 0.631 0.726 51.49 <10 7 7.43 20.6 <4 6.69 1.3 0.242 < .1 3.24 0.63 6.18 1.2 ND ND ND ND ND ND NR NR ND

Mar-02 0.61 0.723 50.89 <10 7.01 7.48 20.36 <4 7.13 1.4 0.509 <.1 3.46 0.68 6.11 1.2 ND ND ND ND ND ND NR NR ND

Apr-02 0.585 0.665 47.72 <10 7.15 7.32 19.09 <4 5.25 1.1 0.477 <.1 2.96 0.62 5.73 1.2 ND ND ND ND ND ND NR NR ND

May-02 0.481 0.624 43.8 <10 7.29 7.36 17.52 <4 7.45 1.7 0.438 <.1 3.15 0.72 6.57 1.5 ND ND ND ND ND ND NR NR ND

Jun-02 0.481 0.634 38.31 <10 7.27 7.32 15.32 <4 6.51 1.7 0.234 0.061 2.76 0.72 6.13 1.6 ND ND ND ND ND ND NR NR ND

Jul-02 0.508 0.639 40.96 <10 7.09 7.35 16.38 <4 5.32 1.3 0.41 <.1 3.19 0.78 6.14 1.5 ND ND ND ND ND ND NR NR ND

Aug-02 0.531 0.662 57.37 13 7.02 7.38 17.65 <4 5.3 1.2 0.441 <.1 3.7 0.84 6.18 1.4 ND ND ND ND ND ND NA ND ND

Sep-02 0.551 0.726 46.4 <10 7.38 7.48 18.56 <4 7.42 1.6 0.464 <.1 3.34 0.72 6.03 1.3 ND ND ND ND ND ND NA ND ND

Oct-02 0.561 0.684 46.4 <10 7.44 7.55 18.56 <4 5.8 1.25 0.464 <.10 3.2 0.69 5.8 1.25 ND ND ND ND ND ND NA ND ND

Nov-02 0.562 0.7 46.57 <10 7.26 7.46 18.63 <4 6.99 1.5 0.466 <.1 3.17 0.68 6.05 1.3 ND ND ND ND ND ND NA ND ND

Dec-02 0.556 0.684 87.53 19 7.17 7.41 18.43 <4 5.53 1.2 0.461 <.1 3.36 0.73 6.45 1.4 ND ND ND ND ND ND NA ND ND

Jan-03 0.55 0.685 113.7 25 7.35 7.38 18.19 <4 5.46 1.35 0.455 <0.1 2.96 0.66 5.23 1.15 ND ND ND ND ND ND NA ND ND

Feb-03 0.542 0.681 46.32 <10 7.24 7.49 18.53 <4 6.02 1.3 0.463 <0.1 3.2 0.69 5.56 1.2 ND ND ND ND ND ND ND ND ND

Mar-03 0.522 0.698 44.65 <10 7.32 7.56 17.86 <4 5.8 1.3 0.446 <.1 2.99 0.67 5.36 1.2 ND ND ND ND ND ND ND ND ND

Apr-03 0.473 0.698 40.31 <10 7.47 7.56 16.12 <4 5.64 1.4 0.403 <.1 2.7 0.67 4.84 1.2 ND ND ND ND ND ND ND ND ND

May-03 0.536 0.726 80 17 7.39 7.55 18.83 <4 5.88 1.25 0.471 <.1 3.11 0.66 5.65 1.2 ND ND ND ND ND ND ND ND ND

Jun-03 0.6 0.726 45.82 <10 7.29 7.43 18.32 <4 5.96 1.3 0.458 <.1 3.21 0.7 6.41 1.4 ND ND ND ND ND ND ND ND ND

Jul-03 0.577 0.716 48.15 <10 7.29 7.49 19.26 <4 6.74 1.4 0.482 <.1 3.08 0.64 6.26 1.3 ND ND ND ND ND ND ND ND ND

Aug-03 0.591 0.726 49.3 <10 7.2 7.2 35.5 7.2 7.4 1.5 1.38 0.28 3.85 0.78 5.92 1.2 ND ND ND ND ND ND 0.591 0.12 ND

Sep-03 0.611 0.726 51.2 <10 7.34 7.49 20.46 <4 7.93 1.55 0.512 <.1 3.53 0.69 6.39 1.25 ND ND ND ND ND ND NA ND ND

Oct-03 0.613 0.726 50.41 <10 7.42 7.77 20.16 <4 7.56 1.5 0.504 <.1 3.28 0.65 6.05 1.2 ND ND ND ND ND ND NA ND ND

Nov-03 0.59 0.723 46.07 <10 7.26 7.56 18.43 <4 7.83 1.7 0.46 0.1 3.46 0.75 6.91 1.5 ND ND ND ND ND ND NA ND ND

Dec-03 0.602 0.726 50.46 <10 7.36 7.58 20.18 <4 7.57 1.5 0.505 <.1 3.38 0.67 6.06 1.2 ND ND ND ND ND ND NA ND ND

1-Jan 0.535 0.726 49.15 <10 7.09 7.45 19.66 <4 9.84 2 0.492 <.1 3.05 0.62 6.39 1.3 ND ND ND ND ND ND NA ND ND

Feb-04 0.485 0.57 39.14 <10 7.07 7.39 15.62 <4 6.25 1.6 0.391 <.1 2.11 0.54 5.08 1.3 ND ND ND ND ND ND NA ND ND

Mar-04 0.47 0.547 40.06 <10 7.21 7.45 16.02 <4 6.41 1.6 0.401 <.1 1.84 0.46 4.81 1.2 ND ND ND ND ND ND NA ND ND

Apr-04 0.469 0.56 40.88 <10 7.32 7.49 16.36 <4 6.54 1.6 0.409 <0.1 1.92 0.47 4.91 1.2 ND ND ND ND ND ND NA ND ND

May-04 0.504 0.648 39.71 <10 7.22 7.62 15.89 <4 7.15 1.8 0.397 <.1 1.99 0.5 5.16 1.3 ND ND ND ND ND ND NA ND ND

Jun-04 0.477 0.588 43.31 <10 7.26 7.47 17.33 <4 4.55 1.05 0.433 <0.1 2.21 0.51 5.41 1.25 ND ND ND ND ND ND NA ND ND

Jul-04 0.434 0.503 34.8 <10 7.15 7.44 13.92 <4 3.83 1.1 0.348 <.1 1.6 0.46 4.87 1.4 ND ND ND ND ND ND NA ND ND

Aug-04 0.415 0.726 34.96 <10 7.33 7.5 14.12 <4 4.94 1.4 0.352 <.1 1.91 0.54 4.5 1.3 ND ND ND ND ND ND NA ND ND

Sep-04 0.415 0.517 34.22 <10 7.37 7.47 13.69 <4 4.79 1.4 0.342 <.1 1.81 0.53 4.45 1.3 ND ND ND ND ND ND NA ND ND

Oct-04 0.433 0.495 35.97 <10 7.27 7.4 14.39 <4 3.38 0.94 0.36 <.1 1.91 0.48 4.32 1.2 ND ND ND ND ND ND NA ND ND

Nov-04 0.4 0.464 35.75 <10 7.18 7.44 14.29 <4 5.12 1.7 0.357 <0.1 1.86 0.61 4.82 1.6 ND ND ND ND ND ND NA ND ND

Dec-04 0.438 0.72 36.09 <10 7.39 7.52 14.78 <4 5.91 1.6 0.37 <.1 2.44 0.66 5.54 1.5 ND ND ND ND ND ND NA ND ND

Jan-05 0.456 0.503 37.12 <10 7.31 7.53 14.88 <4 5.2 1.4 0.372 <.1 1.75 0.47 4.47 1.2 ND ND ND ND ND ND NA ND ND

Summary Statistics

Number of values 50 50  4 50 50  1 50 50  5 50 50 50 50

Median 0.520 0.683   7.28 7.48 5.99 1.40   3.20 0.68 5.95 1.30

Mean 0.523 0.647   6.16 1.43   3.01 0.72 5.80 1.35

Max 0.655 0.726 113.7 25 7.5 7.77 35.50 9.84 2.00 1.38 0.28 4.12 1.30 7.15 1.80  

Min 0.400 0.464 34.2 13 7.00 7.20 13.69 3.38 0.94 0.234 0.047 1.60 0.46 4.32 1.10

STD 0.066 0.083   1.1 0.2   0.7 0.18 0.7 0.2

CV - % 12.6 12.8   18.6 16.0  22.6 25.6 12.2 13.1

Geomean 1.41 0.69 1.34



Red River at Questa

Data Extracted from USGS data files.   Columns containing data for permitted parameters 

were copied.   Alpha numeric descriptors were added to USGS STORET number column 

headings.
Site is approximately 1.6 miles east of the junction of SR38 and SR 552.   Site is upstream 

of Discharge 002A.  Site is upstream of cofluence with Cabresto Creek.

Approximate coordinates from map - N 36° 42.19'  W 105°34.06'

Flow Turbidity Diss Total Diss. Total Diss Total Diss Total Diss pH Hardness Sp. Cond Diss Tot Diss Total Diss Total Diss Total Diss Total Total Diss Total

CFS NTU Fluoride Iron Iron Manganese Manganese Molybdenum Molybdenum Aluminum Aluminum Field CaCO3 lab Zinc Zinc Copper Copper Lead Lead Arsenic Arsenic Cadmium Cadmium Cyanide Cyanide Mercury

agency_cd site_no sample_dt sample_tm p00061 p00076 p00950 p01045 p01046 p01055 p01056 p01062 p01060 p01105 p01106 p00400 p00900 p00095 p01090 p01092 p01040 p01042 p01049 p01051 p01000 p01002 p01025 p01027 p00720 p00723 p71900

5s 15s 10d 4d 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s

USGS 8E+06 1/1/1901 0:00

USGS 8E+06 ######## 10:00 7.7 3.4 12 14 7.7 278 50 90 < 20 0

USGS 8E+06 ######## 10:20 7.6

USGS 8E+06 ######## 13:35 9.6

USGS 8E+06 ######## 13:55 9.6 6 17 7.8 110 257 70 0

USGS 8E+06 1/16/1979 10:00 6.8 8.2 0.7 120 480 10 9 7.8 130 250 100 130 < 20 0

USGS 8E+06 3/20/1979 11:15 12 13 8 8.2 130 270 120 0

USGS 8E+06 4/26/1979 8:35 131 99 0.4 < 10 250 10 < 10 7.6 81 150 20 200 < 20 0

USGS 8E+06 5/23/1979 12:50 359 150 0.4 30 80 17 6 7.7 64 150 < 20 110 U U 

USGS 8E+06 6/18/1979 14:15 354 140 9 7.9 60 147 180 < 2 0

USGS 8E+06 7/24/1979 9:40 117 2.5 4 8 87 190 90 < 2 0

USGS 8E+06 8/29/1979 14:30 45 9.2 0.5 < 10 180 8 12 7.8 110 250 < 3 90 < 20 < 2 0

USGS 8E+06 9/25/1979 16:00 24 5.7 6 7.7 110 240 60 < 2 0

USGS 8E+06 ######## 14:50 24 4.7 0.6 10 310 7 1 7.7 120 281 50 60 0 0 0

USGS 8E+06 12/4/1979 11:40 12 12 1.1 20 600 3 < 10 7.1 140 340 130 140 M 0 M 

USGS 8E+06 ######## 13:30 14 130 0.5 10 490 52 29 7.8 140 350 80 170 M 

USGS 8E+06 ######## 14:30 13 10 580 130 53 7.5 170 340 60 270

USGS 8E+06 2/7/1980 11:55 13 1 0.4 20 490 7 < 10 7.5 140 290 90 160 M 

USGS 8E+06 4/2/1980 15:30 17 8.8 0.7 < 10 450 10 < 10 7.6 130 294 70 120 0 0

USGS 8E+06 4/28/1980 18:30 38 17 0.5 < 10 390 6 < 10 7.7 120 278 50 110 M 0

USGS 8E+06 6/3/1980 15:40 176 7.2 0.1 140 110 <0 2 8 67 157 20 50 0 0 0

USGS 8E+06 7/9/1980 16:00 82 2.1 0.5 10 160 6 < 10 7.8 89 190 20 50 M 0

USGS 8E+06 8/14/1980 16:45 32 66 0.6 20 300 7 6 8 110 238 30 110 0 0

USGS 8E+06 9/10/1980 9:00 46 40 0.4 20 190 9 < 10 8 110 220 30 140 M 0.01

USGS 8E+06 ######## 14:45 12 0.4 1.8 10 490 8 6 7.7 140 302 70 330 M 0

USGS 8E+06 ######## 14:20 5 18 0.9 140 940 12 < 10 7 140 320 190 M 0

USGS 8E+06 1/8/1981 16:15 9.5 13 0.9 80 600 9 10 7.3 140 290 110 140 M 0

USGS 8E+06 3/10/1981 12:45 5.9 56 1.1 70 950 27 < 10 7.1 160 340 160 260 M 0

USGS 8E+06 3/11/1981 12:30 5 31 1 110 990 11 14 7.2 160 330 210 220 M 0

USGS 8E+06 4/13/1981 16:00 12 33 0.8 20 470 100 < 10 7.6 130 278 50 130 M 0 0

USGS 8E+06 5/14/1981 16:30 19 4.6 0.6 20 350 1 < 10 7.7 120 271 40 160 M 0

USGS 8E+06 6/10/1981 14:15 51 5.2 0.4 30 160 6 < 10 7.5 90 185 60 60 0 0

USGS 8E+06 7/14/1981 15:30 20 18 0.7 10 350 19 11 7.8 130 270 30 90 M 0

USGS 8E+06 7/17/1981 22:00 18 38000 20 700 60 30 19 7.5 130 270 10 230 < 10 110 < 10 200 < 1 0

USGS 8E+06 8/12/1981 0:00 29 2E+05 < 10 2600 1500 140 < 10 230 360 750 40 480 < 10 800 22 M M 0.2

USGS 8E+06 8/13/1981 16:00 19 9.1 0.5 < 10 340 8 10 7.5 120 258 40 100 M > .01

USGS 8E+06 10/9/1981 14:00 15 8.8 0.8 < 10 390 7 10 7.5 130 280 40 110 0 > .01

USGS 8E+06 11/5/1981 11:00 13 0.5 0.8 20 460 8 < 10 7.6 140 290 80 120 < 1 0.01

USGS 8E+06 2/17/1982 11:50 13 30 590 10 10 7.3 325 110 160 40 < 1 < 1 < .01

USGS 8E+06 3/24/1982 14:15 15 10 510 8 7 7.2 320 70 120 20 M 

USGS 8E+06 4/29/1982 13:30 30 70 270 4 4 7.4 250 50 90 20 M 

USGS 8E+06 6/2/1982 15:00 131 40 90 3 2 6.8 160 30 50 20 M 

USGS 8E+06 7/6/1982 15:00 76 20 M 4 2 7.6 200 40 60 M M 

USGS 8E+06 8/20/1982 17:00 43 < 3 270 17 45 7.7 285 M 70 30 M < .01

USGS 8E+06 9/16/1982 14:35 51 20 260 4 3 7.3 235 60 70 20 M < .01

USGS 8E+06 ######## 16:00 32 30 390 5 5 7.4 265 60 110 20 M 

USGS 8E+06 12/7/1982 16:45 21 40 530 2 4 7.1 295 110 160 20 M 

USGS 8E+06 2/8/1983 16:30 22 30 520 5 4 7.3 310 90 170 40 M 

USGS 8E+06 4/26/1983 15:00 81 M 1200 5 2 6.8 240 190 420 80 M 

USGS 8E+06 6/7/1983 15:15 247 50 130 6 < 1 7.2 145 30 70 20 M 

USGS 8E+06 7/21/1983 13:40 123 M 250 5 < 1 7.3 200 40 120 20 M 

USGS 8E+06 8/31/1983 13:00 47 M 430 4 4 7.2 290 50 160 20 M 

USGS 8E+06 11/4/1983 11:15 14 10 620 12 6 7.2 290 90 200 30 M 

USGS 8E+06 1/10/1984 14:30 9.1 10 8 9 7.3 345 230 310 50 M < .01

USGS 8E+06 4/5/1984 10:00 13 60 1400 6 6 7 320 250 330 50 M 

USGS 8E+06 5/25/1984 14:45 351 40 150 13 2 7 132 40 170 80 M < .01

USGS 8E+06 6/28/1984 15:00 95 10 270 5 4 7.1 180 50 90 20 M < .01

USGS 8E+06 9/27/1984 13:30 18 20 840 5 4 7 310 100 200 30 M < .01

USGS 8E+06 1/16/1985 10:00 8.8 200 1700 4 4 6.9 350 340 370 40 M < .01

USGS 8E+06 6/12/1985 10:00 332 35 280 1 2 7.4 155 46 190 27 0.49 < .01

USGS 8E+06 7/12/1985 14:00 93 11 < 1.0 2 2 8.2 225 11 120 16 0.67

USGS 8E+06 7/20/1985 19:05 108 130 32 860 100 < 1 4.7 420 260 670 320

USGS 8E+06 ######## 14:00 33

USGS 8E+06 ######## 16:00 12 120 1600 4 4 345 290 340 52

USGS 8E+06 5/22/1986 14:30 114 22 250 < 1 2 170 37 60 6 0.27

USGS 8E+06 6/12/1986 16:30 240 24 290 240 3 6 7.8 160 70 80 21 0.29

USGS 8E+06 8/26/1986 15:30 44 20 1400 4 5 7.4 280 180 290 56 1.4 < .01

USGS 8E+06 9/7/1986 22:00 1100 9E+05 130 18000 12000 36 1 220000 23000 3.8 1100 2600 4400 510 2100 < 10 3300 < 1 6 < 1

USGS 8E+06 ######## 13:00 25 10 80 990 8 8 7.3 345 190 210 31 1.1

USGS 8E+06 9/10/2002 8:00 29 < 10 584 30 7.4 400 18 1.8 < .08 0.15

 60

count 69 26 3 48 3 57 63 43 1 2 63 34 65 58 64 3 31 3

mean 77.6 0.68 49 732 16.1 8.6   123 275 138 236 184 125  

median 24.0 0.60 26 450 8.00 6.00   7.5 130 278 60 130 40 30  

geomean 32.4 0.61 ##### 31 3200 429 8.3 5.5    119 259 71 146 33 40  

max 1100 1.8 9E+05 290 18000 12000 140 53   8.2 230 1100 2600 4400 510 2100 3300

min 5.0 0.1 38000 10 700 60 1 1 220000 30 3.8 60 132 10 50 1.8 6 200

85th 10.1 0.925 108.5 974 17 11.7 7.8 140 340 190 281 369 80  

90th 9.0 1.05 123 1280 29.4 14   7.0 154 345 236 330 416 110  

95th 7.1 1.1 140 1520 95.2 28   6.81 164 350 297.5 412.5 463 400  

98th 5.3 1.45 205 1688 123 46   5.20 190 414 357 729 491 1128  



Red River Above Questa 
Substituted data set using 1/2 apparent DL as per NM Guidelines

Flow Turbidity Diss Total Diss. Total Diss Total Diss Total Diss pH Hardness Sp. Cond Diss Total Diss Total Diss Total Diss Total Diss Total Total Diss

CFS NTU Fluoride Iron Iron Manganese Manganese Molybdenum Molybdenum Aluminum Aluminum Field CaCO3 lab Zinc Zinc Copper Copper Lead Lead Arsenic Arsenic Cadmium Cadmium Cyanide Cyanide

agency_cd site_no sample_dt sample_tm p00061 p00076 p00950 p01045 p01046 p01055 p01056 p01062 p01060 p01105 p01106 p00400 p00900 p00095 p01090 p01092 p01040 p01042 p01049 p01051 p01000 p01002 p01025 p01027 p00720 p00723

5s 15s 10d 4d 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s

USGS 8E+06 1/1/1901 0:00

USGS 8E+06 ######## 10:00 7.7 3.4 12 14 7.7 278 50 90 10 0.005

USGS 8E+06 ######## 10:20 7.6

USGS 8E+06 ######## 13:35 9.6

USGS 8E+06 ######## 13:55 9.6 6 17 7.8 110 257 70 0.005

USGS 8E+06 1/16/1979 10:00 6.8 8.2 0.7 120 480 10 9 7.8 130 250 100 130 10 0.005

USGS 8E+06 3/20/1979 11:15 12 13 8 8.2 130 270 120 0.005

USGS 8E+06 4/26/1979 8:35 131 99 0.4 5 250 10 5 7.6 81 150 20 200 10 0.005

USGS 8E+06 5/23/1979 12:50 359 150 0.4 30 80 17 6 7.7 64 150 10 110 10 1

USGS 8E+06 6/18/1979 14:15 354 140 9 7.9 60 147 180 1 0.005

USGS 8E+06 7/24/1979 9:40 117 2.5 4 8 87 190 90 1 0.005

USGS 8E+06 8/29/1979 14:30 45 9.2 0.5 5 180 8 12 7.8 110 250 1.5 90 10 1 0.005

USGS 8E+06 9/25/1979 16:00 24 5.7 6 7.7 110 240 60 1 0.005

USGS 8E+06 ######## 14:50 24 4.7 0.6 10 310 7 5 7.7 120 281 50 60 0.5 0.005 0.005

USGS 8E+06 12/4/1979 11:40 12 12 1.1 20 600 3 5 7.1 140 340 130 140 0.5 0.005 0.005

USGS 8E+06 ######## 13:30 14 130 0.5 10 490 52 29 7.8 140 350 80 170 0.5

USGS 8E+06 ######## 14:30 13 10 580 130 53 7.5 170 340 60 270

USGS 8E+06 2/7/1980 11:55 13 1 0.4 20 490 7 5 7.5 140 290 90 160 0.5

USGS 8E+06 4/2/1980 15:30 17 8.8 0.7 5 450 10 5 7.6 130 294 70 120 0.5 0.005

USGS 8E+06 4/28/1980 18:30 38 17 0.5 5 390 6 5 7.7 120 278 50 110 0.5 0.005

USGS 8E+06 6/3/1980 15:40 176 7.2 0.1 140 110 5 2 8 67 157 20 50 0.5 0.005 0.005

USGS 8E+06 7/9/1980 16:00 82 2.1 0.5 10 160 6 5 7.8 89 190 20 50 0.5 0.005

USGS 8E+06 8/14/1980 16:45 32 66 0.6 20 300 7 6 8 110 238 30 110 0.5 0.005

USGS 8E+06 9/10/1980 9:00 46 40 0.4 20 190 9 5 8 110 220 30 140 0.5 0.01

USGS 8E+06 ######## 14:45 12 0.4 1.8 10 490 8 5 7.7 140 302 70 330 0.5 0.005

USGS 8E+06 ######## 14:20 5 18 0.9 140 940 12 5 7 140 320 190 0.5 0.005

USGS 8E+06 1/8/1981 16:15 9.5 13 0.9 80 600 9 10 7.3 140 290 110 140 0.5 0.005

USGS 8E+06 3/10/1981 12:45 5.9 56 1.1 70 950 27 5 7.1 160 340 160 260 0.5 0.005

USGS 8E+06 3/11/1981 12:30 5 31 1 110 990 11 14 7.2 160 330 210 220 0.5 0.005

USGS 8E+06 4/13/1981 16:00 12 33 0.8 20 470 100 5 7.6 130 278 50 130 10 0.5 0.005

USGS 8E+06 5/14/1981 16:30 19 4.6 0.6 20 350 1 5 7.7 120 271 40 160 0.5 0.005

USGS 8E+06 6/10/1981 14:15 51 5.2 0.4 30 160 6 5 7.5 90 185 60 60 0.5 0.005

USGS 8E+06 7/14/1981 15:30 20 18 0.7 10 350 19 11 7.8 130 270 30 90 0.5 0.005

USGS 8E+06 7/17/1981 22:00 18 38000 20 700 60 30 19 7.5 130 270 10 230 5 110 5 200 0.5 0.5

USGS 8E+06 8/12/1981 0:00 29 180000 5 2600 1500 140 5 230 360 750 40 480 5 800 22 1 0.5

USGS 8E+06 8/13/1981 16:00 19 9.1 0.5 5 340 8 10 7.5 120 258 40 100 0.5 0.005

USGS 8E+06 10/9/1981 14:00 15 8.8 0.8 5 390 7 10 7.5 130 280 40 110 0.5 0.005

USGS 8E+06 11/5/1981 11:00 13 0.5 0.8 20 460 8 5 7.6 140 290 80 120 0.5 0.01

USGS 8E+06 2/17/1982 11:50 13 30 590 10 10 7.3 325 110 160 40 0.5 0.5 0.005

USGS 8E+06 3/24/1982 14:15 15 10 510 8 7 7.2 320 70 120 20 0.5

USGS 8E+06 4/29/1982 13:30 30 70 270 4 4 7.4 250 50 90 20 0.5

USGS 8E+06 6/2/1982 15:00 131 40 90 3 2 6.8 160 30 50 20 0.5

USGS 8E+06 7/6/1982 15:00 76 20 10 4 2 7.6 200 40 60 10 0.5

USGS 8E+06 8/20/1982 17:00 43 1.5 270 17 45 7.7 285 10 70 30 0.5 0.005

USGS 8E+06 9/16/1982 14:35 51 20 260 4 3 7.3 235 60 70 20 0.5 0.005

USGS 8E+06 ######## 16:00 32 30 390 5 5 7.4 265 60 110 20 0.5

USGS 8E+06 12/7/1982 16:45 21 40 530 2 4 7.1 295 110 160 20 0.5

USGS 8E+06 2/8/1983 16:30 22 30 520 5 4 7.3 310 90 170 40 0.5

USGS 8E+06 4/26/1983 15:00 81 5 1200 5 2 6.8 240 190 420 80 0.5

USGS 8E+06 6/7/1983 15:15 247 5 130 6 0.5 7.2 145 30 70 20 0.5

USGS 8E+06 7/21/1983 13:40 123 5 250 5 0.5 7.3 200 40 120 20 0.5

USGS 8E+06 8/31/1983 13:00 47 5 430 4 4 7.2 290 50 160 20 0.5

USGS 8E+06 11/4/1983 11:15 14 10 620 12 6 7.2 290 90 200 30 0.5

USGS 8E+06 1/10/1984 14:30 9.1 10 8 9 7.3 345 230 310 50 0.5 0.005

USGS 8E+06 4/5/1984 10:00 13 60 1400 6 6 7 320 250 330 50 0.5

USGS 8E+06 5/25/1984 14:45 351 40 150 13 2 7 132 40 170 80 0.5 0.005

USGS 8E+06 6/28/1984 15:00 95 10 270 5 4 7.1 180 50 90 20 0.5 0.005

USGS 8E+06 9/27/1984 13:30 18 20 840 5 4 7 310 100 200 30 0.5 0.005

USGS 8E+06 1/16/1985 10:00 8.8 200 1700 4 4 6.9 350 340 370 40 0.5 0.005

USGS 8E+06 6/12/1985 10:00 332 35 280 1 2 7.4 155 46 190 27 0.49 0.005

USGS 8E+06 7/12/1985 14:00 93 11 10 2 2 8.2 225 11 120 16 0.67

USGS 8E+06 7/20/1985 19:05 108 130 32 860 100 0.5 4.7 420 260 670 320

USGS 8E+06 ######## 14:00 33

USGS 8E+06 ######## 16:00 12 120 1600 4 4 345 290 340 52

USGS 8E+06 5/22/1986 14:30 114 22 250 0.5 2 170 37 60 6 0.27

USGS 8E+06 6/12/1986 16:30 240 24 290 240 3 6 7.8 160 70 80 21 0.29

USGS 8E+06 8/26/1986 15:30 44 20 1400 4 5 7.4 280 180 290 56 1.4 0.005

USGS 8E+06 9/7/1986 22:00 1100 940000 130 18000 12000 36 1 220000 23000 3.8 1100 2600 4400 510 2100 5 3300 0.5 6 0.5

USGS 8E+06 ######## 13:00 25 10 80 990 8 8 7.3 345 190 210 31 1.1

USGS 8E+06 9/10/2002 8:00 29 5 584 30 7.4 400 18 1.8 0.04 0.15

 count 69 35 26 3 60 3 59 65 60 1 2 63 34 65 61 64 10 32 5 3 1 1 9 52 39 3

 mean 77.60 31.07 0.68 386000 40 7100 708 16 7 220000 11515 7 123 275 131 236 62 122 3 1433 1 22 1 1 0 0

 median 24 10 0.6 180000 20 2600 430 7 5 220000 11515 7.5 130 278 60 130 10 30 5 800 0.5 22 1 0.5 0.005 0.005

 geomean 32.37 12.08 0.61 185949 20 3200 377 7.91 4.91 220000 831 7.3 119 259 63 146 13 38 1.20 808 0.50 22 0.92 0.51 0.0052 0.0050
 max 1100 150 1.8 940000 290 18000 12000 140 53 220000 23000 8.2 230 1100 2600 4400 510 2100 5 3300 0.5 22 6 1.4 0.01 0.005

 min 5 0.4 0.1 38000 1.5 700 10 0.5 0.5 220000 30 3.8 60 132 1.5 50 1.8 6 0.04 200 0.5 22 0.15 0.27 0.005 0.005

 85th 121.8 65 0.925 712000 80 13380 962 17 10 220000 19554.5 7.8 140 340 190 281 29.5 80 5 2550 0.5 22 1 0.5 0.005 0.005

 90th 188.8 117.6 1.05 788000 120 14920 1240 28.8 12.2 220000 2327.0 7.88 154 345 230 330 87 107 5 2800 0.5 22 2 0.5 0.005 0.005

 95th 343.4 133 1.1 864000 140 16460 1510 90.4 19.5 220000 1178.5 8 163.5 350 290 412.5 298.5 392 5 3050 0.5 22 4 0.5765 0.0055 0.005

 98th 357.20 143.20 1.45 909600 189 17384 1684 122 42 220000 489.40 8 190 414 356 729 425 1096 5 3200 1 22 5 1 0 0



Reasonable Potential Spreadsheet - Combined 

Discharges 001A and 002A

Cd       = Estimated worst case in-stream concentration 

F         =  Fraction of stream allowed for mixing

Qa       = Critical low flow at discharge point  - 4Q3

Qe       = WWTP design flow

Cp       = Average effluent concentration for WWTP

Ce       = Estimated 95th percentile effluent concentration

WQCd = Dissolved water quality standard

WQCt = Total water quality standard

C/Ct    = Fraction of total metal that is dissolved

Hardness based metals are based on a hardness of 127 mg/L as CaCO3

Exisiting Permit Parameters that have effluent limitations that  are based on  

Water Quality Standards 

Parameter F Qa Ca Qe Cp Ce Cd WQCt C/Ct WQCd
MZ adj 4Q3 Ambient Max Flow mean 95th%tile (IWC) Total Dissolved

mgd µg/L mgd µg/L µg/L µg/L µg/L µg/L

Arsenic 1 4.58 0.43 5.046 0.5 1.07 0.77 4.4 0.528 2.3

Cadmium* 1 4.58 0.33 5.046 0.6 1.28 0.83 0.29 1 0.29 New

Cadmium 1 4.58 0.33 5.046 0.6 1.28 0.83 2.67 1 2.67 Old

Copper 1 4.58 2.5 5.046 2.5 5.35 3.99 31.8 0.346 10.99

Lead 1 4.58 0.35 5.046 0.35 0.75 0.56 17.7 0.184 3.26

Zinc 1 4.58 15 5.046 15 32.10 24 501.7 0.286 143.5

Molybdenum** 1 4.58 46 5.046 1400 2996 1592 1000 1 1000 Irrigation

Aluminum 1 4.58 166 5.046 100 214 191 750.0 1 750 Acute

*The dissolved water quality standard for cadmium is based on the equations given in State of New 

Mexico

Standards for Interstate and Intrastate Surface Waters  as amended July 17, 2005.

**Molybdenum is limited by BAT

***The recommendation is to set the permit limit based on the acute aluminum water quality 

standard.

Additional parameters to evaluate  effluent  limits based on  Water Quality 

Standards

Parameter F Qa Ca Qe Cp Ce Cd WQCt C/Ct WQCd
MZ adj 4Q3 Ambient Max Flow mean 95th%tile (IWC) Total Dissolved

mgd µg/L mgd µg/L µg/L µg/L µg/L µg/L

Antimony 1 4.58 0.5 5.046 1.0 2.14 1.36 5.6 1 5.6

Barium 1 4.58 37 5.046 29.0 62.06 50.1 2000 1 2000

Beryllium 1 4.58 0.2 5.046 0.3 0.64 0.43 4.0 1 4



Boron 1 4.58 12 5.046 31.0 66.34 40.5 750 1 750

Chromium 1 4.58 1 5.046 1.5 3.21 2.16 90.1 1 90.1

Cobalt 1 4.58 3 5.046 2.5 5.35 4.2 50.0 1 50

Nickel 1 4.58 10.3 5.046 3.0 6.42 8 63.7 1 63.7

Selenium 1 4.58 0.75 5.046 1.5 3.21 2.0 5.0 1 5

Silver 1 4.58 0.2 5.046 0.2 0.43 0.32 5.0 1 4.95

Thallium 1 4.58 0.1 5.046 0.2 0.43 0.27 1.7 1 1.7

Vanadium 1 4.58 0.3 5.046 1.6 3.42 1.94 100 1 100



Reasonable Potential Spreadsheet - Discharge 002A

Cd       = Estimated worst case in-stream concentration 

F         =  Fraction of stream allowed for mixing

Qa       = Critical low flow at discharge point  - 4Q3

Qe       = WWTP design flow

Cp       = Average effluent concentration for WWTP

Ce       = Estimated 95th percentile effluent concentration

WQCd = Dissolved water quality standard

WQCt = Total water quality standard

C/Ct    = Fraction of total metal that is dissolved

Hardness based metals are based on a hardness of 127 mg/L as CaCO3

Exisiting Permit Parameters that have effluent limitations that  are based on  

Water Quality Standards 

Parameter F Qa Ca Qe Cp Ce Cd WQCt C/Ct WQCd
MZ adj 4Q3 Ambient Max Flow mean 95th%tile (IWC) Total Dissolved

mgd µg/L mgd µg/L µg/L µg/L µg/L µg/L

Arsenic 1 4.58 0.43 0.726 0.5 1.07 0.52 4.4 0.528 2.3

Cadmium* 1 4.58 0.33 0.726 0.6 1.28 0.46 0.29 1 0.29 New

Cadmium 1 4.58 0.33 0.726 0.6 1.28 0.46 2.67 1 2.67 Old

Copper 1 4.58 2.5 0.726 2.5 5.35 2.89 31.8 0.346 10.99

Lead 1 4.58 0.35 0.726 0.35 0.75 0.40 17.7 0.184 3.26

Zinc 1 4.58 15 0.726 15 32.10 17 501.7 0.286 143.5

Molybdenum** 1 4.58 46 0.726 1400 2996 450 1000.0 1 1000 Irrigation

Aluminum 1 4.58 166 0.726 100 214 173 750.0 1 750 Acute

*The dissolved water quality standard for cadmium is based on the equations given in State of New 

Mexico

Standards for Interstate and Intrastate Surface Waters  as amended July 17, 2005.

**Molybdenum is limited by BAT

***The recommendation is to set the permit limit based on the acute aluminum water quality 

standard.

Additional parameters to evaluate  effluent  limits based on  Water Quality 

Standards

Parameter F Qa Ca Qe Cp Ce Cd WQCt C/Ct WQCd
MZ adj 4Q3 Ambient Max Flow mean 95th%tile (IWC) Total Dissolved

mgd µg/L mgd µg/L µg/L µg/L µg/L µg/L

Antimony 1 4.58 0.5 0.726 1.0 2.14 0.72 5.6 1 5.6

Barium 1 4.58 37 0.726 29.0 62.06 40.4 2000 1 2000

Beryllium 1 4.58 0.2 0.726 0.3 0.64 0.26 4.0 1 4

Boron 1 4.58 12 0.726 31.0 66.34 19.4 750 1 750



Chromium 1 4.58 1 0.726 1.5 3.21 1.30 90.1 1 90.1

Cobalt 1 4.58 3 0.726 2.5 5.35 3.3 50.0 1 50

Nickel 1 4.58 10.3 0.726 3.0 6.42 10 63.7 1 63.7

Selenium 1 4.58 0.75 0.726 1.5 3.21 1.1 5.0 1 5

Silver 1 4.58 0.2 0.726 0.2 0.43 0.23 5.0 1 4.95

Thallium 1 4.58 0.1 0.726 0.2 0.43 0.14 1.7 1 1.7

Vanadium 1 4.58 0.3 0.726 1.6 3.42 0.73 100 1 100



 

Data for Red River at Questa Downloaded from USGS Web Site - 

USGS 08265000

Location of the USGS monitoring site approximately 3.2 river miles above Discharge 

002A.   Approximate map coordinates N 36° 42.19' W 105° 34.06'

Perod of record is October 1978 through December 1986.    Data is monthly, w ith some 

months missing
 

# US Geological Survey

 

# This f ile contains w ater quality sample data 

# for stations in the w ater quality samples database.

# This information includes the follow ing f ields

#

#  agency_cd     - Agency Code

#  site_no       - USGS site number

#  sample_dt     - Date of sample

#  sample_tm     - Time of sample

#  medium_cd     - Sample medium code

#  p00010        - Temperature, w ater, degrees Celsius

#  p00020        - Temperature, air, degrees Celsius

#  p00025        - Barometric pressure, millimeters of mercury

#  p00027        - Agency collecting sample, code

#  p00028        - Agency analyzing sample, code

#  p00042        - Altitude, feet above mean sea level

#  p00061        - Discharge, instantaneous, cubic feet per second

#  p00065        - Gage height, feet

#  p00076        - Turbidity, w ater, unfiltered, nephelometric turbidity units

#  p00094        - Specif ic conductance, w ater, unfiltered, f ield, microsiemens per centimeter at 25 

degrees Celsius

#  p00095        - Specif ic conductance, w ater, unfiltered, microsiemens per centimeter at 25 

degrees Celsius

#  p00300        - Dissolved oxygen, w ater, unfiltered, milligrams per liter

#  p00301        - Dissolved oxygen, w ater, unfiltered, percent of saturation

#  p00400        - pH, w ater, unfiltered, f ield, standard units

#  p00403        - pH, w ater, unfiltered, laboratory, standard units

#  p00405        - Carbon dioxide, w ater, unfiltered, milligrams per liter

#  p00410        - Acid neutralizing capacity, w ater, unfiltered, f ixed endpoint (pH 4.5) titration, f ield, 

milligrams per liter as calcium carbonate

#  p00440        - Bicarbonate, w ater, unfiltered, f ixed endpoint (pH 4.5) titration, f ield, milligrams 

per liter

#  p00445        - Carbonate, w ater, unfiltered, f ixed endpoint (pH 8.3) titration, f ield, milligrams per 

liter

#  p00600        - Total nitrogen, w ater, unfiltered, milligrams per liter

#  p00605        - Organic nitrogen, w ater, unfiltered, milligrams per liter

#  p00608        - Ammonia, w ater, f iltered, milligrams per liter as nitrogen

#  p00610        - Ammonia, w ater, unfiltered, milligrams per liter as nitrogen

#  p00613        - Nitrite, w ater, f iltered, milligrams per liter as nitrogen

#  p00615        - Nitrite, w ater, unfiltered, milligrams per liter as nitrogen

#  p00618        - Nitrate, w ater, f iltered, milligrams per liter as nitrogen

#  p00620        - Nitrate, w ater, unfiltered, milligrams per liter as nitrogen

#  p00623        - Ammonia plus organic nitrogen, w ater, f iltered, milligrams per liter as nitrogen

#  p00625        - Ammonia plus organic nitrogen, w ater, unfiltered, milligrams per liter as nitrogen

#  p00630        - Nitrite plus nitrate, w ater, unfiltered, milligrams per liter as nitrogen

#  p00631        - Nitrite plus nitrate, w ater, f iltered, milligrams per liter as nitrogen

#  p00650        - Phosphate, w ater, unfiltered, milligrams per liter

#  p00660        - Orthophosphate, w ater, f iltered, milligrams per liter

#  p00665        - Phosphorus, w ater, unfiltered, milligrams per liter

#  p00666        - Phosphorus, w ater, f iltered, milligrams per liter

#  p00671        - Orthophosphate, w ater, f iltered, milligrams per liter as phosphorus

#  p00680        - Organic carbon, w ater, unfiltered, milligrams per liter

#  p00720        - Cyanide, w ater, unfiltered, milligrams per liter

#  p00723        - Cyanide, w ater, f iltered, milligrams per liter

#  p00900        - Hardness, w ater, milligrams per liter as calcium carbonate

#  p00902        - Noncarbonate hardness, w ater, unfiltered, f ield, milligrams per liter as calcium 

carbonate

#  p00915        - Calcium, w ater, f iltered, milligrams per liter

#  p00925        - Magnesium, w ater, f iltered, milligrams per liter

#  p00930        - Sodium, w ater, f iltered, milligrams per liter

#  p00931        - Sodium adsorption ratio, w ater, number

#  p00932        - Sodium, w ater, percent in equivalents of major cations

#  p00933        - Sodium plus potassium, w ater, f iltered, milligrams per liter as sodium

#  p00935        - Potassium, w ater, f iltered, milligrams per liter

#  p00940        - Chloride, w ater, f iltered, milligrams per liter

#  p00945        - Sulfate, w ater, f iltered, milligrams per liter

#  p00950        - Fluoride, w ater, f iltered, milligrams per liter

#  p00955        - Silica, w ater, f iltered, milligrams per liter

#  p01000        - Arsenic, w ater, f iltered, micrograms per liter

#  p01002        - Arsenic, w ater, unfiltered, micrograms per liter

#  p01005        - Barium, w ater, f iltered, micrograms per liter

#  p01007        - Barium, w ater, unfiltered, recoverable, micrograms per liter

#  p01010        - Beryllium, w ater, f iltered, micrograms per liter

#  p01025        - Cadmium, w ater, f iltered, micrograms per liter

#  p01026        - Cadmium, suspended sediment, recoverable, micrograms per liter

#  p01027        - Cadmium, w ater, unfiltered, micrograms per liter

#  p01028        - Cadmium, bed sediment, recoverable, dry w eight, micrograms per gram

#  p01030        - Chromium, w ater, f iltered, micrograms per liter

#  p01034        - Chromium, w ater, unfiltered, recoverable, micrograms per liter

#  p01035        - Cobalt, w ater, f iltered, micrograms per liter

#  p01040        - Copper, w ater, f iltered, micrograms per liter

#  p01041        - Copper, suspended sediment, recoverable, micrograms per liter

#  p01042        - Copper, w ater, unfiltered, recoverable, micrograms per liter

#  p01043        - Copper, bed sediment, recoverable, dry w eight, micrograms per gram

#  p01044        - Iron, suspended sediment, recoverable, micrograms per liter

#  p01045        - Iron, w ater, unfiltered, recoverable, micrograms per liter

#  p01046        - Iron, w ater, f iltered, micrograms per liter

#  p01049        - Lead, w ater, f iltered, micrograms per liter

#  p01050        - Lead, suspended sediment, recoverable, micrograms per liter

#  p01051        - Lead, w ater, unfiltered, recoverable, micrograms per liter

#  p01052        - Lead, bed sediment, recoverable, dry w eight, micrograms per gram

#  p01053        - Manganese, bed sediment, recoverable, dry w eight, micrograms per gram

#  p01054        - Manganese, suspended sediment, recoverable, micrograms per liter

#  p01055        - Manganese, w ater, unfiltered, recoverable, micrograms per liter

#  p01056        - Manganese, w ater, f iltered, micrograms per liter

#  p01060        - Molybdenum, w ater, f iltered, micrograms per liter

#  p01061        - Molybdenum, suspended sediment, recoverable, micrograms per liter

#  p01062        - Molybdenum, w ater, unfiltered, recoverable, micrograms per liter

#  p01063        - Molybdenum, bed sediment, recoverable, dry w eight, micrograms per gram

#  p01065        - Nickel, w ater, f iltered, micrograms per liter

#  p01067        - Nickel, w ater, unfiltered, recoverable, micrograms per liter

#  p01075        - Silver, w ater, f iltered, micrograms per liter

#  p01080        - Strontium, w ater, f iltered, micrograms per liter

#  p01085        - Vanadium, w ater, f iltered, micrograms per liter

#  p01090        - Zinc, w ater, f iltered, micrograms per liter

#  p01091        - Zinc, suspended sediment, recoverable, micrograms per liter

#  p01092        - Zinc, w ater, unfiltered, recoverable, micrograms per liter

#  p01093        - Zinc, bed sediment, recoverable, dry w eight, micrograms per gram

#  p01105        - Aluminum, w ater, unfiltered, recoverable, micrograms per liter

#  p01106        - Aluminum, w ater, f iltered, micrograms per liter

#  p01130        - Lithium, w ater, f iltered, micrograms per liter

#  p01147        - Selenium, w ater, unfiltered, micrograms per liter

#  p01170        - Iron, bed sediment, total, dry w eight, micrograms per gram

#  p29801        - Alkalinity, w ater, f iltered, f ixed endpoint (pH 4.5) titration, laboratory, milligrams 

per liter as calcium carbonate

#  p31625        - Fecal coliform, M-FC MF (0.7 micron) method, w ater, colonies per 100 milliliters

#  p70301        - Residue, w ater, f iltered, sum of constituents, milligrams per liter

#  p70302        - Residue, w ater, f iltered, tons per day

#  p70303        - Residue, w ater, f iltered, tons per acre-foot

#  p70331        - Suspended sediment, sieve diameter, percent smaller than 0.063 millimeters

#  p70337        - Suspended sediment, fall diameter (deionized w ater), percent smaller than 0.002 

millimeters

#  p70338        - Suspended sediment, fall diameter (deionized w ater), percent smaller than 0.004 

millimeters

#  p70340        - Suspended sediment, fall diameter (deionized w ater), percent smaller than 0.016 

millimeters

#  p70507        - Orthophosphate, w ater, unfiltered, milligrams per liter as phosphorus

#  p71825        - Acidity, w ater, unfiltered, heated, milligrams per liter as hydrogen ion

#  p71845        - Ammonia, w ater, unfiltered, milligrams per liter as NH4

#  p71846        - Ammonia, w ater, f iltered, milligrams per liter as NH4

#  p71851        - Nitrate, w ater, f iltered, milligrams per liter

#  p71856        - Nitrite, w ater, f iltered, milligrams per liter

#  p71886        - Phosphorus, w ater, unfiltered, milligrams per liter as phosphate

#  p71887        - Total nitrogen, w ater, unfiltered, milligrams per liter as nitrate

#  p71900        - Mercury, w ater, unfiltered, recoverable, micrograms per liter

#  p71999        - Sample purpose, code

#  p80154        - Suspended sediment concentration, milligrams per liter

#  p80155        - Suspended sediment discharge, tons per day

#  p82068        - Potassium-40, w ater, f iltered, picocuries per liter

#  p82398        - Sampling method, code

#  p84164        - Sampler type, code

#  p90095        - Specif ic conductance, w ater, unfiltered, laboratory, microsiemens per centimeter 

at 25 degrees Celsius

#  p90410        - Acid neutralizing capacity, w ater, unfiltered, f ixed endpoint (pH 4.5) titration, 

laboratory, milligrams per liter as calcium carbonate

#  p95410        - Acid neutralizing capacity, w ater, unfiltered, f ixed endpoint (pH 4.5) titration, 

laboratory, milligrams per liter as calcium carbonate

#  p95902        - Noncarbonate hardness, w ater, milligrams per liter as calcium carbonate

#  p99430        - Carbonate, w ater, unfiltered, incremental titration, f ield, milligrams per liter as 

calcium carbonate

#  p99440        - Bicarbonate, w ater, unfiltered, incremental titration, f ield, milligrams per liter

#  p99445        - Carbonate, w ater, unfiltered, incremental titration, f ield, milligrams per liter

#

# Description of remark_cd column

# <  - Actual value is know n to be less than the value show n.

# >  - Actual value is know n to be greater than the value show n.

# A  - Average value

# E  - Estimated value

# M  - Presence of material verif ied but not quantif ied

# N  - Presumptive evidence of presence of material

# S  - Most probable value

# U  - Material specif ically analyzed for but not detected

# V  - Value affected by contamination

#

# Data for the follow ing sites are included:

#  USGS 08265000 RED RIVER NEAR QUESTA, NM 

#

# WARNING:  Some spreadsheet programs do not allow  more than 256 columns. This retrieval

# may not be imported into those programs w ithout manually editing this f ile.

# Flow  cfs
agency_cd site_no sample_dt sample_tm medium_cd p00010 p00020 p00025 p00027 p00028 p00042 p00061 p00065 p00076 p00094 p00095 p00300 p00301 p00400 p00403 p00405 p00410 p00440 p00445 p00600 p00605 p00608 p00610 p00613 p00615 p00618 p00620 p00623 p00625 p00630 p00631 p00650 p00660 p00665 p00666 p00671 p00680 p00720 p00723 p00900 p00902 p00915 p00925 p00930 p00931 p00932 p00933 p00935 p00940 p00945 p00950 p00955 p01000 p01002 p01005 p01007 p01010 p01025 p01026 p01027 p01028 p01030 p01034 p01035 p01040 p01041 p01042 p01043 p01044 p01045 p01046 p01049 p01050 p01051 p01052 p01053 p01054 p01055 p01056 p01060 p01061 p01062 p01063 p01065 p01067 p01075 p01080 p01085 p01090 p01091 p01092 p01093 p01105 p01106 p01130 p01147 p01170 p29801 p31625 p70301 p70302 p70303 p70331 p70337 p70338 p70340 p70507 p71825 p71845 p71846 p71851 p71856 p71886 p71887 p71900 p71999 p80154 p80155 p82068 p82398 p84164 p90095 p90410 p95410 p95902 p99430 p99440 p99445
5s 15s 10d 4d 1s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s 12s
USGS 8E+06 1/1/1901 0:00 9 7452
USGS 8E+06 ######## 10:00 9 5 11.5 80020 7.7 3.4 278 19 7.7 0.23 0.18 0.02 0.2 0.03 0.03 0 0.04 < .010 1.4 0 < 20 14 12 50 90 6 1
USGS 8E+06 ######## 10:20 9 5 7.6 13 0.27
USGS 8E+06 ######## 13:35 9 9.6
USGS 8E+06 ######## 13:55 9 1 1 80020 9.6 6 257 12.9 119 7.8 3.3 108 132 0 0.24 0.13 < .010 0.13 0.11 0.01 0.9 0 110 2 34 6.2 17 70 13 1.1 20 0.52
USGS 8E+06 1/16/1979 10:00 9 2 2.5 80020 6.8 8.2 250 10.1 7.8 1.2 38 46 0 0.39 0.02 0.18 0.2 0.19 0.2 0 0.03 < .010 0.8 0 130 96 42 7 4.3 0.2 7 0.9 1.8 95 0.7 11 < 20 120 480 9 10 100 130 0 187 3.43 0.25 1.7 20 0.37
USGS 8E+06 3/20/1979 11:15 9 5 6.5 80020 12 13 270 10 8.2 0.6 49 60 0 0.38 0.13 0.08 0.21 0.17 0.2 1.1 0.02 0.35 1.5 0 130 77 38 7.5 8 120 8 1.7 27 0.87
USGS 8E+06 4/26/1979 8:35 9 3 7 80020 131 99 150 8.2 7.6 2 41 50 0 0.95 0.45 0.01 0.46 0.49 0.5 0.61 0.03 0.2 0.01 6.8 0 81 40 25 4.6 3.4 0.2 8 1.1 2 46 0.4 12 < 20 < 10 250 < 10 0 10 20 180 200 0 122 43.2 0.17 0.01 0.61 4.2 554 196
USGS 8E+06 5/23/1979 12:50 9 1 16 80020 359 150 150 8.4 7.7 1.5 38 46 0 0.77 0.6 0.05 0.65 0.12 0.15 1.1 0 0.36 < .010 64 26 20 3.4 2.9 0.2 9 1.2 1.4 29 0.4 9.8 U U 30 80 6 11 17 < 20 100 110 6 92 89.2 0.13 0.06 1.1 3.4 1370 1330
USGS 8E+06 6/18/1979 14:15 9 12 24 80020 354 140 147 8.8 7.9 1.2 48 58 0 1.4 1.3 0.01 1.3 0.12 0.11 0.03 0.3 0.01 10 0 60 13 19 3.1 < 2 9 180 280 0.01 0.92 6.3 1160 1110
USGS 8E+06 7/24/1979 9:40 9 8 16.5 80020 117 2.5 190 8 8 1.1 56 68 0 0.34 0.18 0.01 0.19 0.15 0.19 0.03 0.01 0.01 2.8 0 87 31 27 4.7 < 2 4 90 25 0.01 0.03 1.5 12 3.8
USGS 8E+06 8/29/1979 14:30 9 12 21 80020 45 9.2 250 7.2 7.8 1.9 61 74 0 0.32 0.18 0.02 0.2 0.12 0.12 0.03 0.11 0.01 0.9 0 110 49 34 6 3.7 0.2 9 4.7 1 1.7 64 0.5 10 < 2 < 20 < 10 180 12 0 8 < 3 90 90 158 19.2 0.21 0.02 0.34 1.4 66 8
USGS 8E+06 9/25/1979 16:00 9 12 27.5 80020 24 5.7 240 8.2 7.7 2 51 62 0 0.6 0.45 0.01 0.46 0.14 0.15 0 0.02 < .010 3.7 0 110 63 35 6.5 < 2 6 60 0.01 0.06 2.7 16 1
USGS 8E+06 ######## 14:50 9 7 16 80020 24 4.7 281 8.4 7.7 2 52 64 0 0.44 0.35 0 0.01 0.08 0.35 0.09 0.15 0 0.03 0.02 0.01 2.6 0 0 120 67 36 7.3 4.6 0.2 8 1.2 2 83 0.6 19 0 10 310 1 6 7 50 10 60 186 12.1 0.25 0 0 0.06 1.9
USGS 8E+06 12/4/1979 11:40 9 2 8 80020 12 12 340 8.6 7.1 5.8 38 46 0 0.68 0.45 0 0 0.23 0.45 0.23 0.25 0 0.03 0.03 0.01 2.9 0 M 140 110 44 8.2 5 0.2 9 6.2 1.2 2.7 100 1.1 11 M 20 600 < 10 0 3 130 10 140 198 6.42 0.27 0 0 0.09 3 41 1.3
USGS 8E+06 ######## 13:30 9 0 80020 14 130 350 10 7.8 45 0.71 0.44 0 0.01 0.26 0.44 0.27 0.28 0.03 0.03 0.23 0.01 140 99 45 7.7 5.1 0.2 7 6.8 1.7 2.5 100 0.5 10 M 10 490 29 23 52 80 90 170 201 7.6 0.27 0.01 0 0.71 3.1 212 8
USGS 8E+06 ######## 14:30 9 1 8 80020 13 340 9.6 7.5 170 55 8.5 5.3 0.2 6 7.4 2.1 10 580 53 77 130 60 210 270 462 16
USGS 8E+06 2/7/1980 11:55 9 2 4 80020 13 1 290 9.2 7.5 38 1.6 1.2 0.12 0.01 0.27 1.3 0.28 0.3 0 0 0.04 0 140 100 42 8.6 5.8 0.2 8 6.9 1.1 0.6 36 0.4 13 M 20 490 < 10 0 7 90 70 160 132 4.63 0.18 0 0.15 0.12 7
USGS 8E+06 4/2/1980 15:30 9 4 0 80020 17 8.8 294 8.8 7.6 2.2 44 54 0 1.5 1.2 0.12 0.01 0.17 1.3 0.18 0.18 0.03 0 0.06 0 2.2 0 130 82 38 7.7 4.5 0.2 7 1 2.5 100 0.7 10 0 < 10 450 < 10 0 10 70 50 120 132 6.06 0.18 0.01 0.15 0.18 6.6 30 1.4
USGS 8E+06 4/28/1980 18:30 9 11 80020 38 17 278 7.7 7.7 1.6 48 58 0 1.9 1.7 0.04 0 0.18 1.7 0.18 0.9 0.03 0.09 0.07 0.03 2 0 120 76 35 6.9 4.6 0.2 8 1 2.1 74 0.5 11 M < 10 390 < 10 6 50 60 110 37 164 16.8 0.22 0.01 0.05 0.21 8.3 478 49
USGS 8E+06 6/3/1980 15:40 9 11 27.5 80020 176 7.2 157 8.4 8 42 1.1 0.99 0.01 0.01 0.07 1 0.08 0.08 0.09 0.12 0.04 0.04 4.6 0 0 67 25 21 3.5 3.1 0.2 9 0.7 0.8 28 0.1 10 0 140 110 2 0 0 20 30 50 11 93 44.2 0.13 0.03 0.01 0.12 4.8
USGS 8E+06 7/9/1980 16:00 9 13 22 80020 82 2.1 190 8.6 7.8 1.5 51 62 0 0.53 0.47 0.01 0 0.05 0.48 0.05 0.07 0 0 0.03 0 1.3 0 89 39 28 4.6 3.4 0.2 8 0.9 1 40 0.5 9 M 10 160 < 10 6 20 30 50 16 118 26.1 0.16 0 0.01 0.09 2.3
USGS 8E+06 8/14/1980 16:45 9 14 80020 32 66 238 8 8 1 49 66 0 1.5 1.3 0.02 0.02 0.14 1.3 0.16 0.17 0.03 0.06 0.13 0.02 4 0 110 62 34 6.3 4.5 0.2 8 1.1 2.5 66 0.6 11 0 20 300 6 1 7 30 80 110 27 157 13.6 0.21 0.01 0.02 0.4 6.5 2 0.17
USGS 8E+06 9/10/1980 9:00 9 9 80020 46 40 220 8.2 8 1 50 70 0 0.81 0.68 0 0.01 0.12 0.68 0.13 0.14 0 0.03 0.2 0.01 5.2 0.01 110 57 33 5.9 3.8 0.2 7 1.4 2 55 0.4 9.9 M 20 190 < 10 9 30 110 140 120 142 17.8 0.19 0 0 0.61 3.6 144 18
USGS 8E+06 ######## 14:45 9 11 80020 12 0.4 270 302 8.2 7.7 7.7 1.9 48 54 0 0.34 0.29 0 0 0.05 0.29 0.05 0.04 0.03 0.09 0.05 0.03 4.1 0 140 88 41 8.2 5 0.2 7 1.1 2.2 100 1.8 11 M 10 490 6 2 8 70 260 330 200 6.48 0.27 0.01 0 0.15 1.5
USGS 8E+06 ######## 14:20 9 0 3 80020 5 18 320 10 7 7.6 5.3 33 40 0 0.69 0.54 0 0 0.15 0.54 0.15 0.17 0 0 0.01 0 1 0 140 110 43 8.3 4.8 0.2 7 1.2 2.2 120 0.9 10 M 140 940 < 10 12 190 0 209 2.82 0.28 0 0 0.03 3.1 354 27
USGS 8E+06 1/8/1981 16:15 9 0 -2 80020 9.5 13 290 10.6 7.3 7.4 4.2 43 52 0 1.2 0.57 0.24 0.01 0.35 0.81 0.36 0.35 0.09 0 0.08 0 14 0 140 99 43 8.4 5.2 0.2 7 1.1 1.9 110 0.9 11 M 80 600 10 0 9 110 30 140 0 210 5.39 0.29 0.03 0.29 0.25 5.2 0.8 320 43
USGS 8E+06 3/10/1981 12:45 9 3 80020 5.9 56 340 7.1 7.5 3.4 28 34 0 0.85 0.61 0.02 0.01 0.21 0.63 0.22 0.02 0.03 1.6 0 160 130 48 9.5 5.1 0.2 6 1.2 2.2 140 1.1 10 M 70 950 < 10 27 160 100 260 232 3.7 0.32 0.01 0.09 3.8 150 2.4 0.9 362 22 140
USGS 8E+06 3/11/1981 12:30 9 4 80020 5 31 330 9.2 7.2 7.6 2.5 34 42 0 0.01 2.2 0 160 130 47 9.6 5.4 0.2 7 1.2 2.2 150 1 10 M 110 990 14 0 11 210 10 220 0 242 3.27 0.33 27 0.36 0.9 350 23 130
USGS 8E+06 4/13/1981 16:00 9 12 80020 12 33 278 8.2 7.6 7.5 1.7 43 52 0 0.8 0.57 0.07 0.01 0.15 0.64 0.16 0.14 0.03 0.12 0.01 4.2 0 130 87 38 7.4 5.2 0.2 8 1.3 2.8 87 0.8 9.4 0 M 20 470 < 10 100 50 80 130 0 174 5.64 0.24 0.02 0.37 3.5 54 1.7 1 290 35 90
USGS 8E+06 5/14/1981 16:30 9 14 20 80020 19 4.6 271 7.7 7.7 7.7 2 41 50 0 0.18 0.1 0.03 0 0.05 0.13 0.05 0.08 0 0.02 0 3 0 120 79 37 7.2 4.4 0.2 7 1.1 1.5 77 0.6 10 M 20 350 < 10 1 40 120 160 0 170 8.72 0.23 0.01 0.06 0.8 0.8 271 51 71
USGS 8E+06 6/10/1981 14:15 9 16 80020 51 5.2 185 7.5 7.5 7.7 0.21 0 0.14 0.01 0.07 0.13 0.08 0.11 0 0.02 0 4.3 0 90 28 4.8 3.4 0.2 8 1 1 47 0.4 8.2 0 30 160 < 10 6 60 0 60 0 118 16.2 0.16 0 0.06 0.9 63 8.7 0.7 200 39 51
USGS 8E+06 7/14/1981 15:30 9 17 80020 20 18 270 7.5 7.8 7.6 1.1 48 58 0 0.62 0.31 0.12 0.1 0.01 0.2 0.41 0.21 0.25 0.03 0.08 0.01 2.1 0 130 82 39 7.5 5 0.2 8 1.3 1.9 83 0.7 11 M 10 350 11 8 19 30 60 90 173 9.34 0.24 0 0.15 0.25 2.7 35 1.9 1 280 36 92
USGS 8E+06 7/17/1981 22:00 9 80020 18 270 7.5 7.5 130 41 7 4.7 0.2 10 30 M < 1 0 20 < 3 < 10 110 38000 38000 20 < 10 160 200 640 700 60 19 11 30 230 < 6.0 10 220 230 10 100 3970 193 310
USGS 8E+06 8/12/1981 0:00 9 80020 29 4.1 230 72 11 6 0.2 14 22 26 M M 0 M 60 20 40 440 480 2E+05 < 10 < 10 800 1100 2600 1500 < 10 140 330 < 6.0 360 390 750 20 5 100 45 60 91 0.2 6550 513 508
USGS 8E+06 8/13/1981 16:00 9 16 80020 19 9.1 258 7.8 7.5 7.2 3 49 60 0 0.9 0.42 0.19 0.03 0.26 0.61 0.29 0.3 0.09 0.14 0.03 2 > .01 120 71 37 7.2 5.6 0.2 9 1.2 1.6 74 0.5 11 M < 10 340 10 0 8 40 60 100 169 8.67 0.23 0.02 0.43 4 41 2.1 283 49 73
USGS 8E+06 10/9/1981 14:00 9 12 80020 80020 15 8.8 280 7.8 7.5 7.7 2.3 48 0.68 0.33 0.1 0.03 0.22 0.43 0.25 0.24 0.06 0.08 0.02 1.7 > .01 130 82 39 8.1 4.6 0.2 7 1.3 2.7 92 0.8 12 0 < 10 390 10 0 7 40 70 110 0 185 7.49 0.25 0.05 0.25 3 30 1.2 278 38 93
USGS 8E+06 11/5/1981 11:00 9 5 80020 80020 13 0.5 290 9.8 7.6 7.8 1.7 43 0.56 0.09 0.17 0.17 0.02 0.02 0.3 0.28 0.26 0.3 0.32 0.12 0.04 0.04 1.3 0.01 140 97 41 8.3 4.6 0.2 7 1.3 2.5 97 0.8 11 < 1 20 460 < 10 8 80 40 120 0 190 6.77 0.26 < .02 0.22 1.3 0.07 0.12 2.5 11 0.39 309 35 100
USGS 8E+06 2/17/1982 11:50 9 2 80020 80020 13 325 10.6 7.3 3.5 36 0.9 < .01 < 1 40 30 < 1 590 10 0 10 110 50 160 39 1.4
USGS 8E+06 3/24/1982 14:15 9 9 80020 80020 15 320 8.5 7.2 4.8 39 1.3 M 20 10 510 7 1 8 70 50 120 32 1.3
USGS 8E+06 4/29/1982 13:30 9 11 80020 80020 30 250 8.9 7.4 M 20 70 270 4 0 4 50 40 90
USGS 8E+06 6/2/1982 15:00 9 11 80020 80020 131 160 8.5 6.8 M 20 40 90 2 1 3 30 20 50 99 35
USGS 8E+06 7/6/1982 15:00 9 13.5 80020 80020 76 200 7.6 7.6 2.5 51 62 0 1.5 M M 20 M 2 2 4 40 20 60 22 4.3
USGS 8E+06 8/20/1982 17:00 9 15 80020 80020 43 285 8.2 7.7 2 51 8.3 < .01 M 30 < 3 270 45 0 17 M 70 70 397 46
USGS 8E+06 9/16/1982 14:35 9 13 80020 80020 51 235 8.2 7.3 62 1.5 < .01 M < 1.0 20 9 20 10 110 260 3 1 4 1.5 60 10 70 36 2800 63 8
USGS 8E+06 ######## 16:00 9 6 80020 80020 32 265 9.4 7.4 49 M 20 30 390 5 0 5 60 50 110 3 0.27
USGS 8E+06 12/7/1982 16:45 9 0.5 1028 1028 21 295 11 7.1 41 1.2 M 20 40 530 4 0 2 110 50 160 26
USGS 8E+06 2/8/1983 16:30 9 1 1028 1028 22 310 11 7.3 44 1.7 M 40 30 520 4 1 5 90 80 170 47
USGS 8E+06 4/26/1983 15:00 9 9 1028 1028 81 240 8.6 6.8 28 8.3 M 80 M 1200 2 3 5 190 230 420 300
USGS 8E+06 6/7/1983 15:15 9 9 577 1028 1028 247 4.12 145 8.7 7.2 39 4.5 M 20 50 130 < 1 6 30 40 70 351
USGS 8E+06 7/21/1983 13:40 9 11 582 1028 1028 123 3.19 200 9.1 7.3 48 2.4 M 20 M 250 < 1 5 40 80 120 63
USGS 8E+06 8/31/1983 13:00 9 15 584 1028 80020 47 2.44 290 7.7 7.2 61 1 M 20 M 430 4 0 4 50 110 160 31
USGS 8E+06 11/4/1983 11:15 9 581 1028 80020 14 1.98 290 9.8 7.2 48 1 M 30 10 620 6 6 12 90 110 200
USGS 8E+06 1/10/1984 14:30 9 0 583 1028 80020 9.1 2.09 345 12.8 7.3 28 0.7 < .01 M 50 10 9 0 8 230 80 310 44
USGS 8E+06 4/5/1984 10:00 9 6 14 576 1028 80020 13 1.83 320 11.3 7 28 0.8 M 50 60 1400 6 0 6 250 80 330 67
USGS 8E+06 5/25/1984 14:45 9 11 1028 80020 351 132 7 33 < .01 M 80 40 150 2 13 40 170 1210
USGS 8E+06 6/28/1984 15:00 9 12 1028 80020 95 180 7.1 48 1 < .01 M 20 10 270 4 5 50 90 19
USGS 8E+06 9/27/1984 13:30 9 13 580 1028 80020 18 310 8.2 7 39 0.7 < .01 M 30 20 840 4 5 100 200 28
USGS 8E+06 1/16/1985 10:00 9 0 1028 80020 8.8 350 6.9 1 < .01 M 40 200 1700 4 4 340 370
USGS 8E+06 6/12/1985 10:00 9 7 1028 80020 332 155 7.4 30 4.3 < .01 0.49 27 35 280 2 0 1 46 140 190 215
USGS 8E+06 7/12/1985 14:00 9 14 1028 80020 93 225 8.2 1.3 0.67 16 11 < 1.0 2 0 2 11 110 120 19 44 0
USGS 8E+06 7/20/1985 19:05 9 12 1028 80020 108 130 420 4.7 4.6 0 320 32 860 < 1 100 260 410 670 355 < 20
USGS 8E+06 ######## 14:00 9 10 1028 1028 33 89 3
USGS 8E+06 ######## 16:00 9 1 1028 80020 12 345 52 120 1600 4 0 4 290 50 340
USGS 8E+06 5/22/1986 14:30 9 9 560 1028 80020 114 170 8.7 8 3.1 0.27 6 22 250 2 < 1 37 60 189
USGS 8E+06 6/12/1986 16:30 9 12 580 1004 80020 240 24 160 7.7 7.8 8.1 4.5 0.29 21 290 240 6 3 70 80 170
USGS 8E+06 8/26/1986 15:30 9 14 1028 80020 44 280 7.2 7.4 2.4 < .01 1.4 56 20 1400 5 4 180 290
USGS 8E+06 9/7/1986 22:00 9 1028 80020 1100 1100 3.8 3.9 < 1 24 700 6 < 1 < 10 450 510 2100 9E+05 130 < 10 3300 18000 12000 1 36 200 34 2600 4400 2E+05 23000 3.1 1160 < 1
USGS 8E+06 ######## 13:00 9 2 573 1028 80020 25 10 345 11.4 7.3 6.8 1.8 1.1 31 80 990 8 8 190 210 390 38
USGS 8E+06 9/10/2002 8:00 9 12 11 584 1028 80020 29 400 8.6 7.4 < .04 0.009 0.12 0.58 5.71 < .06 < .02 55 11.2 6.79 2.05 4.91 148 9.88 0.15 1.8 < 10 < .08 584 < 1 18 30 29 10 10 3045

 



Red River Along  Mine 
18 sites in Surface Water Area 1

Period of record - September 2002 to September 2003 - Monitoring Frequency 

Numbers in red are measured values above the detection limit.

EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 D 0.14 <0.0002: <0.0002: 0.027 <0.0002: <0.0074: 0.0003 0.0025 0.0024 0.0027 <0.046: <0.0001: 0.33 <0.0001: 0.0039 0.01 0.0003 <0.0059: <0.0001: <0.0001: 0.031

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 D 2.2: <0.0002: 0.00023 0.049 0.00036 <0.005: 0.00039 0.0019 <0.01: 0.0033 0.014 1.7: 0.0014 0.36 <0.0001: 0.003 0.011 0.00029 <0.0059: <0.0001: 0.00042 0.08

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 D 0.1 <0.0006: <0.0002: 0.037 <0.0003J 0.0087 0.00047 <0.001: <0.0038: 0.0053 <0.42: <0.0002: 0.38 <0.0001: 0.0024 0.02 <0.001: <0.0002: <0.0002: <0.0002: 0.099

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 D 0.12 <0.0005: <0.0002: 0.035 <0.0002: 0.0084 0.00036 <0.0014: <0.002: 0.0032 <0.033: <0.0001: 0.14 <0.0001: 0.0068 0.01 <0.0016: <0.0001J <0.0001: <0.00079: 0.054

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 D 0.11 <0.00016: <0.00038: 0.035 <0.00047: <0.0087: 0.00044 <0.001: 0.003 <0.0026: <0.044: <0.00004: 0.22 <0.00006: 0.0046 0.014 <0.00073: <0.0002: <0.00001: <0.00044: <0.063:

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 D 0.11 <0.0002: <0.0002: 0.028 <0.0002: <0.0048: 0.00017 <0.0046: <0.0022: 0.0024 <0.023: <0.0001: 0.16 <0.0001: 0.0014 0.0042 <0.0002: <0.0001: <0.0001: 0.00014 <0.0069:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 D <0.11J <0.0006: <0.0002J 0.028 <0.0002: <0.0098: 0.00034J <0.0037: 0.0026 <0.0017: <0.27: <0.0002: 0.27 <0.0001: <0.0011: 0.013 <0.0016: <0.0002: <0.0002: <0.0004: 0.05

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 D 0.14 <0.0006: <0.0002: 0.035 <0.0003J 0.0087 <0.0002: <0.001: <0.0038: 0.0051 <0.42: <0.0002: 0.22 <0.0001: <0.0023: 0.0083 <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 D <0.14: <0.0003: <0.0002: 0.034 <0.00074: <0.0084: <0.0005: <0.001: <0.0038: 0.0032 <0.031: <0.0001: 0.14 <0.0001: <0.0023: 0.0047 0.00053 <0.0001: <0.0001: <0.0001: 0.01

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 D 0.2 <0.0005: <0.0002: 0.031 <0.0004: 0.007 <0.0002: <0.0019: <0.0037: 0.0034 <0.067: <0.0001: 0.078 <0.00018: 0.0012 0.0039 <0.0008: <0.0001J <0.0001: <0.0002: <0.0095:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 D 0.18 <0.00095: <0.00038: 0.035 <0.00047: <0.0072: 0.0002 <0.001: 0.0019 0.0025 <0.044: <0.00004: 0.12 <0.00006: <0.0019: 0.0063 <0.00073: <0.0002: <0.00001: <0.00028: 0.013

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 D 0.18 <0.0005: <0.0002: 0.036 <0.0004: <0.0063: <0.0002: <0.0011: 0.0039 0.0027 <0.028: <0.0002: 0.15 <0.0001J 0.0011 0.0051J <0.0003: <0.0001: <0.0001: <0.0001: 0.021

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 D 0.077 <0.0012: <0.0002: 0.03 <0.001: <0.012: 0.00023 <0.0057: <0.0037: 0.0038 <0.042: <0.0001: 0.19 <0.0001: <0.0012: <0.017: 0.00032J <0.0001: <0.0001: <0.0002: 0.036

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 D 0.054 <0.0002J <0.0001: 0.029 <0.0003: 0.0055 0.00029J <0.0015J 0.0059 0.0028J <0.036: <0.0001J 0.23 <0.0001: <0.0007: 0.014 <0.00086: <0.0001J <0.0001: <0.0001J 0.043

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 D 0.29 <0.00055: <0.0002: 0.034 <0.0002: 0.0054 <0.0002: <0.0008J 0.0032 0.0068 0.09 <0.0015: 0.071 <0.0001: <0.0022: 0.0053 <0.0007: <0.0001J <0.00012: 0.00037 0.01

Surface Water Area 1-Red River Along Mine RR- 03-Oct-02 D 0.63 <0.0002: 0.00026 0.04 <0.0002: <0.0048: 0.00013 <0.0046: <0.0022: 0.0055 0.56 <0.0014: 0.15 <0.0001: 0.0015 0.0041 <0.0002: <0.0001: <0.0001: 0.00046 0.014

Surface Water Area 1-Red River Along Mine RR- 20-Jan-03 D <0.083J <0.0006: <0.0002J 0.028 <0.0002: 0.0044 0.00033J <0.0037: 0.0029 <0.0017: <0.27: <0.0002: 0.27 <0.0001: <0.0017: 0.013 <0.0016: <0.0002: <0.0002: <0.0004: 0.053

Surface Water Area 1-Red River Along Mine RR- 20-Mar-03 D <0.6: <0.0006: <0.0004J 0.039 <0.0003J <0.0084: <0.0005: <0.001: <0.0038: 0.0068 <0.31: <0.0002: 0.17 <0.0001: 0.0023 0.009 <0.0016J <0.0002: <0.0002: <0.0002: <0.027:

Surface Water Area 1-Red River Along Mine RR- 03-Apr-03 D <0.12: <0.0003: <0.0002: 0.035 <0.0012: <0.0084: <0.0005: <0.001: <0.0038: 0.0029 <0.031: <0.0001: 0.11 <0.0001: <0.0023: 0.0032 <0.0005: <0.0001: <0.0001: 0.00019 0.0091:

Surface Water Area 1-Red River Along Mine RR- 15-Jul-03 D 0.15 <0.0005: <0.0002: 0.034 <0.0004: 0.0078 <0.0002: <0.0019: <0.0037: 0.0033 <0.067: <0.0001: 0.064 <0.00018: 0.0016 0.0034 <0.0008: <0.0001J <0.0001: 0.00022 <0.0091:

Surface Water Area 1-Red River Along Mine RR- 24-Sep-03 D 0.14 <0.00015: <0.00038: 0.038 <0.00047: <0.007: 0.00016 <0.001: 0.0032 0.0021 <0.044: <0.00004: 0.11 0.00008: <0.0013: 0.0053 <0.00073: <0.0002: <0.00001: <0.00028: 0.015

Surface Water Area 1-Red River Along Mine RR- 19-Oct-03 D 0.12 <0.0005: <0.0002: 0.037 <0.0004: <0.0063: 0.00021 <0.0011: 0.0039 0.0025 <0.028: <0.0002: 0.12 <0.0001J 0.0014 0.0046J <0.0003: <0.0001: <0.0001: <0.0001: 0.02

Surface Water Area 1-Red River Along Mine RR- 13-Jan-04 D 0.087 <0.0012: <0.0002: 0.033 <0.001: <0.012: 0.00029 <0.0057: 0.0051 0.0031 <0.042: 0.00019 0.16 <0.0001: <0.0015: <0.017: 0.00053J <0.0001: <0.0001: <0.0002: 0.045

Surface Water Area 1-Red River Along Mine RR- 19-Apr-04 D 0.25 <0.00063: <0.0002: 0.031 <0.0002: 0.0048 0.00021 <0.0008J 0.0025 0.0073 0.039 <0.0014: 0.16 <0.0001: <0.0031: 0.0083 <0.0007: <0.0001J <0.00012: 0.00034 0.037

Surface Water Area 1-Red River Along Mine RR- 03-Oct-02 D 0.1 <0.0002: <0.0002: 0.03 <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0022 <0.023: <0.0001: 0.13 <0.0001: 0.0015 0.0034 <0.0002: <0.0001: <0.0001: 0.00015 <0.0069:

Surface Water Area 1-Red River Along Mine RR- 20-Jan-03 D <0.069J <0.0006: <0.0002J 0.033 <0.0002: <0.0088: 0.00025J <0.0037: 0.0023 0.0038 <0.27: <0.0002: 0.19 <0.0001: 0.0012 0.0098 <0.0016: <0.0002: <0.0002: <0.0004: 0.034

Surface Water Area 1-Red River Along Mine RR- 21-Mar-03 D 0.092 <0.0006: <0.0002: 0.035 <0.0003J <0.0084: 0.00021 <0.001: <0.0038: 0.0038 <0.31: <0.0002: 0.19 <0.0001: 0.0023 0.0075 <0.0034J <0.0002: <0.0002: <0.0002: <0.036:

Surface Water Area 1-Red River Along Mine RR- 03-Apr-03 D <0.12: <0.0003: <0.0002: 0.038 <0.0011: <0.0084: <0.0005: <0.001: <0.0038: 0.0032 <0.046: <0.0001: 0.12 <0.0001: 0.0032 0.0033 <0.0005: <0.0001: <0.0001: 0.00012 0.0086

Surface Water Area 1-Red River Along Mine RR- 15-Jul-03 D 0.19 <0.0005: <0.0002: 0.034 <0.0004: 0.0061 <0.0002: <0.0019: <0.0037: 0.004 <0.067: <0.0001: 0.11 <0.00017: 0.0015 0.0046 <0.0008: <0.0001J <0.0001: 0.00035 <0.02:

Surface Water Area 1-Red River Along Mine RR- 24-Sep-03 D 0.13 <0.00028: <0.00038: 0.039 <0.00047: <0.0069: 0.00014 <0.001: 0.0037 0.0022 <0.044: 0.00006 0.11 <0.00006: <0.0014: 0.0054 <0.00073: <0.0002: <0.00001: <0.00028: 0.015

Surface Water Area 1-Red River Along Mine RR- 19-Oct-03 D 0.14 <0.0005: <0.0002: 0.038 <0.0004: <0.0063: <0.0002: <0.0011: 0.0057 0.0028 <0.028: <0.0002: 0.12 <0.0001J 0.0014 0.0044J <0.0003: <0.0001: <0.0001: <0.0001: 0.02

Surface Water Area 1-Red River Along Mine RR- 13-Jan-04 D <0.062: <0.0012: <0.0002: 0.032 <0.001: <0.012: 0.00029 <0.0057: 0.0039 0.0032 <0.042: 0.00014 0.16 <0.0001: <0.0017: <0.017: 0.00056J <0.0001: <0.0001: <0.0002: 0.032

Surface Water Area 1-Red River Along Mine RR- 19-Apr-04 D 0.27 <0.00063: <0.0002: 0.034 <0.0002: 0.0067 <0.0002: <0.0008J 0.0015 0.006 0.083 <0.0013: 0.058 <0.0001: <0.0025: 0.0043 <0.0007: <0.0001J <0.00012: 0.00044 0.0092

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 D 0.12 <0.0002: <0.0002: 0.03 <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0048 <0.023: <0.0001: 0.13 <0.0001: 0.0015 0.0047 <0.0002: <0.0001: <0.0001: 0.00014 0.013

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 D 0.16 <0.0006: <0.0002: 0.034 <0.0003J <0.0084: 0.00047 <0.001: <0.0038: 0.0052 <0.42: <0.0002: 0.24 <0.0001: 0.0029 0.021 <0.0012: <0.0002: <0.0002: <0.0002: 0.1

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 D 0.36 <0.0005: <0.0002: 0.033 <0.00034: 0.0057 0.00047 <0.0014: <0.002: 0.0045 <0.033: <0.0001: 0.099 <0.0001: 0.002 0.017 <0.0016: <0.0001J <0.0001: <0.00045: 0.11

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 D 0.2 <0.00018: <0.00038: 0.037 <0.00047: <0.0064: 0.00029 <0.001: 0.0027 0.0025 <0.044: <0.00004: 0.1 <0.00006: <0.0015: 0.013 <0.00073: <0.0002: <0.00001: <0.00041: 0.068

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 D 0.11 <0.0002: <0.0002: 0.031 <0.0002: <0.0054: 0.00022 <0.0046: <0.0022: 0.0024 <0.023: <0.0001: 0.14 <0.0001: 0.0021 0.0072 0.00021 <0.0001: <0.0001: 0.00013 0.034

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 D <0.16J <0.0006: <0.0002J 0.031 <0.0002: 0.0035 0.00062J <0.0037: 0.0026 <0.0017: <0.27: <0.0002: 0.17 <0.0001: <0.0043: 0.03 <0.0016: <0.0002: <0.0002: <0.0004: 0.18

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 D 0.17 <0.0006: <0.0002: 0.038 <0.0003J <0.0084: 0.00043 <0.001: <0.0038: 0.0044 <0.42: <0.0002: 0.19 <0.0001: <0.0023: 0.021 <0.001: <0.0002: <0.0002: <0.0002: 0.14

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 D <0.1: <0.00061: <0.0002: 0.035 <0.00069: <0.0084: <0.0005: <0.001: <0.0038: 0.0029 <0.031: <0.0001: 0.11 <0.0001: 0.0032 0.015 0.00059 <0.0001: <0.0001: <0.0001: 0.074

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 D 0.22 <0.0005: <0.0002: 0.034 <0.0004: 0.0058 0.00049 <0.0019: <0.0037: 0.0035 0.077 <0.0001: 0.097 <0.00018: 0.002 0.016 <0.0008: <0.0001J <0.0001: 0.00032 0.1

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 D 0.15 <0.00052: <0.00038: 0.037 <0.00047: <0.0091: 0.00038 <0.001: 0.0014 <0.0028: <0.1: <0.00004: 0.11 <0.00006: 0.0022 0.015 <0.00073: <0.0002: <0.00001: <0.00028: 0.085

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 D 0.13 <0.0005: <0.0002: 0.039 <0.0004: <0.0063: 0.00045 <0.0011: 0.0041 0.0023 <0.028: <0.0002: 0.12 <0.0001J 0.0022 0.014 <0.0003: <0.0001: <0.0001: <0.0001: 0.1

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 D 0.093 <0.0012: <0.0002: 0.035 <0.001: <0.012: 0.00032 <0.0057: 0.0054 0.0036 <0.042: <0.0001: 0.12 <0.0001: <0.0029: <0.017: 0.00035J <0.0001: <0.0001: <0.0002: 0.08

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 D 0.24 <0.00061: <0.0002: 0.033 <0.0002: 0.0058 <0.0002: <0.0008J 0.0027 0.0064 0.073 <0.0014: 0.06 <0.0001: <0.0028: 0.006 <0.0007: <0.0001J <0.00012: 0.0004 0.019

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 D 0.12 0.00023 0.00021 0.03 <0.0002: <0.0052: 0.00024 <0.0046: <0.0022: 0.0032 <0.023: <0.0001: 0.14 <0.0001: 0.0022 0.0095 <0.0002: <0.0001: <0.0001: <0.0001: 0.026

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 D <0.11J <0.0006: <0.0002J 0.034 <0.0002: <0.0062: 0.00059J <0.0037: 0.0027 0.0035 <0.27: <0.0002: 0.19 <0.0001: <0.0031: 0.028 <0.0016: <0.0002: <0.0002: <0.0004: 0.16

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 D 0.42 <0.0006: <0.0002: 0.038 <0.0003J <0.0084: 0.00043 <0.001: <0.0038: 0.0073 <0.31: <0.0002: 0.18 <0.0001: <0.0023: 0.022 <0.001: <0.0002: <0.0002: <0.0002: 0.13

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 D <0.12: <0.0003: <0.0002: 0.034 <0.00097: <0.0084: <0.0005: <0.001: <0.0038: 0.0025 <0.031: <0.0001: 0.12 <0.0001: <0.0023: 0.015 0.00057 <0.0001: <0.0001: 0.0001 0.067

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 D 0.2 <0.0005: <0.0002: 0.034 <0.0004: 0.0071 0.00047 <0.0019: <0.0037: 0.0034 <0.067: <0.0001: 0.1 <0.00019: 0.002 0.016 <0.0008: <0.0001J <0.0001: 0.00023 0.087

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 D 0.17 <0.00025: <0.00038: 0.038 <0.00047: <0.0077: 0.00037 <0.001: 0.0016 <0.0029: <0.044: <0.00004: 0.11 <0.00006: <0.002: 0.015 <0.00073: <0.0002: <0.00001: <0.00052: 0.077

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 D 0.12 <0.0005: <0.0002: 0.037 <0.0004: <0.0063: 0.00041 <0.0011: 0.0056 0.0026 <0.028: <0.0002: 0.12 <0.0001: 0.0023 0.015 <0.0003: <0.0001: <0.0001: <0.0001: 0.094

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 D 0.1 <0.0012: <0.0002: 0.033 <0.001: <0.012: 0.00047 <0.0057: 0.0058 <0.0025: <0.042: <0.0001: 0.13 <0.0001: 0.0027 <0.017: 0.00054J <0.0001: <0.0001: <0.0002: 0.072

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 D 0.24 <0.00064: <0.0002: 0.032 <0.0002J 0.0053 <0.0002: <0.0008J 0.0025J 0.0059 0.072J <0.0015: 0.064 <0.0001: <0.0028: 0.006 <0.0007: <0.0001J <0.00012: 0.00043 0.017

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 D 0.26 <0.0002: <0.0002: 0.03 <0.0002: <0.0053: 0.00022 <0.0046: <0.0022: 0.0035 <0.023: <0.0001: 0.19 <0.0001: 0.0022 0.0084 0.00032 <0.0001: <0.0001: 0.00012 0.035

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 D 1.1 <0.0002: <0.0002: 0.035 <0.0002: <0.005: 0.00029 <0.0046: <0.01: <0.0022: 0.013 0.45 0.00094 0.21 <0.0001: 0.0018 0.009 0.0002 <0.0001: <0.0001: 0.00033 0.058

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 D <0.13J <0.0006: <0.0002J 0.033 <0.0002: <0.0048: 0.00056J <0.0037: 0.0035 0.0053 <0.27: <0.0002: 0.25 <0.0001: <0.0025: 0.028 <0.0016: <0.0002: <0.0002: <0.0004: 0.14

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 D 0.13 <0.0006: <0.0002: 0.038 <0.0003J <0.0084: 0.00036 <0.001: <0.0038: 0.005 <0.42: <0.0002: 0.17 <0.0001: 0.0027 0.021 <0.001: <0.0002: <0.0002: <0.0002: 0.12

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 D <0.2: <0.0003: <0.0002: 0.035 <0.00059: <0.0084: <0.0005: <0.001: <0.0038: 0.0042 <0.031: <0.0001: 0.17: <0.0001: 0.0027 0.015 <0.0005: <0.0001: <0.0001: <0.0001: 0.074

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 D 0.32 <0.0005: <0.0002: 0.033 <0.0004: 0.0064 0.00052 <0.0019: <0.0037: 0.0047 <0.067: <0.0001: 0.13 <0.00012: 0.0019 0.016 <0.0008: <0.0001J <0.0001: <0.0002: 0.094

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 D 0.3 <0.00026: <0.00038: 0.036 <0.00047: <0.0059: 0.00037 <0.001: 0.0026 0.0037 <0.044: <0.00004: 0.14 <0.00006: <0.002: 0.015 <0.00073: <0.0002: <0.00001: <0.00029: 0.062

Surface Water Area 1-Red River Along Mine RR-13 25-Sep-03 D <0.018: <0.00045: <0.00038: 0.013 <0.00047: 0.0054 <0.00008: <0.001: <0.0011: <0.00038: <0.044: <0.00004: <0.0013: <0.00006: <0.0009: <0.00091: <0.00073: <0.0002: <0.00001: <0.0005: <0.013:

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 D 0.24 <0.0005: <0.0002: 0.037 <0.0004: <0.0063: 0.00044 <0.0011: <0.0029: 0.004 <0.028: <0.0002: 0.15 <0.0001J 0.0023 0.016 <0.0003: <0.0001: <0.0001: <0.0001: 0.098

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 D 0.064 <0.0012: <0.0002: 0.032 <0.0026: <0.012: 0.00034: <0.0057: 0.0083 0.0039 <0.042: <0.0001: 0.2 <0.0001: 0.0025 0.014 0.00056J <0.0001: <0.0001: <0.0002: 0.077

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 D 0.33 <0.00061: <0.0002: 0.032 <0.0002: 0.0058 <0.0002: <0.0008J 0.004J 0.0073 0.15 <0.0014: 0.086 <0.0001: <0.0028: 0.0066 <0.0007: <0.0001J <0.00012: 0.00037 0.023

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 D 0.14 0.00055 <0.0002: 0.03 <0.0002: <0.0052: 0.00034 <0.0046: 0.0032 0.0038 0.054 <0.0001: 0.32 <0.0001: 0.0025 0.011 0.00027 <0.0001: <0.0001: <0.0001: 0.052

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 D 1.9: <0.0002: 0.00021 0.035 <0.0002: <0.0048: 0.00043 <0.0046: <0.01: 0.0037 0.02 0.6 0.0011 0.32 <0.0001: 0.0019 0.012 0.00038 <0.0001: <0.0001: 0.00031 0.086

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 D <0.074J <0.0016: <0.0002J 0.032 <0.0002: <0.0088: 0.00084J <0.0037: 0.0068 0.0064 <0.27: <0.0002: 0.5 <0.0001: <0.0047: 0.035 <0.0016: <0.0002: <0.0002: <0.0004: 0.21

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 D 0.12J <0.0006: <0.0002: 0.035 <0.0003: 0.01 0.00056 <0.001: <0.0038: 0.0074 <0.42: <0.0002: 0.38 <0.0001: <0.0023: 0.025 <0.001J <0.0002: <0.0002: <0.0002: 0.16

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 D <0.079: <0.0003: <0.0002: 0.035 <0.0003: <0.0084: <0.0005: <0.001: <0.0038: 0.0048 <0.14: <0.0001: 0.27 <0.0001: 0.0027 0.018 <0.0005: <0.0001: <0.0001: <0.0001: 0.099

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 D 0.23 <0.0005: <0.0002: 0.035 <0.0002: 0.0075 0.00059 <0.0014: 0.0027 0.0041 <0.033: <0.00012: 0.19 0.00012: 0.0022 0.019 <0.0008: <0.0001J <0.0001: <0.0002: 0.096

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 D 0.19 <0.00054: <0.00038: 0.035 <0.00047: <0.0062: 0.00042 <0.001: 0.0031 0.0034 <0.044: <0.00004: 0.2 <0.00006: 0.0024 0.015 <0.00073: <0.0002: <0.00001: <0.00034: 0.07

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 D 0.14 <0.0005: <0.0002: 0.036 <0.0004: <0.0063: 0.00043 <0.0011: 0.0039 0.0038 0.065 <0.0002: 0.22 <0.0001J 0.0026 0.016 <0.0003: <0.0001: <0.0001: <0.0001: 0.1

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 D <0.062: <0.0012: <0.0002: 0.032 <0.001: <0.012: 0.00052 <0.0057: 0.0086 0.0059 <0.082: 0.0001 0.3 <0.0001: 0.003 <0.017: 0.00059J <0.0001: <0.0001: <0.0002: 0.098

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 D 0.049 <0.0002J <0.0001: 0.03 <0.0003: 0.0051 0.00078J <0.0015J 0.0064 0.0057 0.14 <0.0001J 0.33 <0.0001: 0.0028 0.021 <0.00089: <0.0001J <0.0001: <0.0001J 0.099

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 D 0.26 <0.00061: <0.0002: 0.032 <0.0002: 0.0062 <0.0002: <0.0008J 0.0058J 0.007 0.072 <0.0012: 0.13 <0.0001: <0.003: 0.0077 <0.0007: <0.0001J <0.00012: 0.00034 0.035

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 D 0.17 <0.0002: <0.0002: 0.029 <0.0002: <0.0048: 0.00031 <0.0046: 0.0036 0.0033 <0.023: <0.0001: 0.38: <0.0001: 0.0024 0.012 <0.0002: <0.0001: <0.0001: <0.0001: 0.057

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 D 2.2: <0.0002: <0.0002: 0.035 0.00028 <0.0053: 0.00046 <0.0046: <0.01: 0.0041 0.022 0.64 0.00088 0.41 <0.0001: 0.0018 0.014 0.0003 <0.0001: <0.0001: 0.00029 0.11

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 D 0.11 <0.0006: <0.0002: 0.033 <0.0003J <0.0084: 0.00073 <0.001: 0.0052 0.0064 <0.31: <0.0002: 0.42 <0.0001: <0.0023: 0.025 <0.001: <0.0002: <0.0002: <0.0002: 0.15

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 D 0.22 <0.0005: <0.0002: 0.035 <0.0002: 0.0056 0.0006 <0.0014: 0.0023 0.0053 <0.033: <0.0001: 0.23 <0.0001: 0.0022 0.019 <0.0016: <0.0001J <0.0001: <0.00027: 0.11

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 D 0.24 <0.0012: <0.00038: 0.036 <0.00047: <0.008: 0.00048 <0.001: 0.003 <0.004: <0.044: <0.00004: 0.25 <0.00006: 0.003 0.016 <0.00073: <0.0002: <0.00001: <0.00028: 0.079

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 D 0.18 <0.0002: <0.0002: 0.029 <0.0002: <0.0053: 0.00035 <0.0046: 0.0041 0.0033 <0.023: <0.0001: 0.41 <0.0001: 0.0024 0.012 <0.0002: <0.0001: <0.0001: <0.0001: 0.06

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 D 2.2 <0.0002: 0.0002 0.035 0.00034 <0.0052: 0.00048 <0.0046: <0.01: 0.0045 0.022 0.65 0.00099 0.43 <0.0001: 0.0018 0.014 0.00034 <0.0001: <0.0001: 0.00037 0.11

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 D <0.073J <0.0006: <0.0002J 0.029 <0.0002: 0.0063 0.00077J <0.0037: 0.0066 0.005 <0.27: <0.0002: 0.57 <0.0001: <0.0035: 0.031 <0.0016: <0.0002: <0.0002: <0.0004: 0.21

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 D <0.11: <0.0006: <0.0002: 0.033 <0.0003: <0.0084: 0.00058 <0.001: 0.0041 0.0056 <0.42: <0.0002: 0.45 <0.0001: 0.0023 0.024 <0.0016: <0.0002: <0.0002: <0.0004: 0.15

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 D <0.088: <0.0003: <0.0002: 0.034 <0.00085: <0.0084: <0.0005: <0.001: <0.0038: 0.0037 <0.031: <0.0001: 0.36 <0.0001: <0.0023: 0.021 <0.0005: <0.0001: <0.0001: <0.0001: 0.11

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 D 0.29 <0.00061: <0.0002: 0.035 <0.0004: 0.007 0.00059 <0.0019: <0.0037: 0.0052 <0.067: <0.0001: 0.24 <0.0002: 0.0024 0.02 <0.0008: <0.0001J <0.0001: <0.0002: 0.11

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 D 0.27 <0.00029: <0.00038: 0.034 <0.00047: <0.0048: 0.00043 <0.001: 0.0028 <0.0034: <0.044: <0.00004: 0.26 <0.00006: 0.0022 0.015 <0.00073: <0.0002: <0.00001: <0.00057: 0.064

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 D 0.16 <0.0005: <0.0002: 0.036 <0.0004: <0.0063: 0.00049 <0.0011: 0.007 0.0039 <0.028: <0.0002: 0.29 <0.0001J 0.0026 0.018 <0.0003: <0.0001: <0.0001: <0.0001: 0.11

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 D 0.07 <0.0012: <0.0002: 0.032 <0.001: <0.012: 0.00068 <0.0057: 0.0072 0.0032 <0.037: <0.0001: 0.4 <0.0001: 0.0027 0.018 0.00091J <0.0001: <0.0001: <0.0002: 0.12

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 D 0.25 <0.00056: <0.0002: 0.035 <0.0002: 0.0054 <0.0002: <0.0008J 0.0019 0.006 0.085 <0.0013: 0.06 <0.0001: <0.0025: 0.0046 <0.0007: <0.0001J <0.00012: 0.00044 0.0095

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 D 0.18 <0.0002: <0.0002: 0.029 <0.0002: <0.0056: 0.00047: <0.0046: 0.0041 0.0033 <0.023: <0.0001: 0.47 <0.0001: 0.0024 0.015 0.00026 <0.0001: <0.0001: <0.0001: 0.074

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 D 1.9: <0.0002: 0.00024 0.032 0.00031 <0.006: 0.00058 <0.0046: <0.01: 0.0044 0.019 0.58 0.001 0.46 <0.0001: 0.0017 0.016 0.00044 <0.0001: <0.0001: 0.00035 0.12

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 D <0.12: <0.0006: <0.0002: 0.034 <0.0003: <0.0084: 0.00068 <0.001: 0.004 0.0057 <0.44: <0.0002: 0.5 <0.0001: <0.0023: 0.027 <0.0016: <0.0002: <0.0002: <0.0004: 0.17

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 D <0.0005: <0.0002: 0.034 <0.0004: 0.0065 0.00064 <0.0019: <0.0037: 0.004 <0.067: <0.0001: 0.27 <0.00016: 0.0022 0.02 <0.0008: <0.0001J <0.0001: 0.00024 0.11

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 D 0.28 <0.0024: <0.00038: 0.034 <0.00047: <0.0048: 0.0005 <0.001: 0.0024 <0.0036: <0.044: <0.00004: 0.28 <0.00006: 0.0037 0.017 <0.00073: <0.0002: <0.00001: <0.00055: 0.077

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 D 0.15 <0.0002: <0.0002: 0.026 <0.0002: <0.0052: 0.00042 <0.0046: 0.0038 0.0027 <0.023: <0.0001: 0.44 <0.0001: 0.0025J 0.014 <0.0002: <0.0001: <0.0001: <0.0001: 0.059

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 D <0.1: <0.0006: <0.0002: 0.035 0.0003 <0.0084: 0.00075 <0.001: 0.0043 0.0064 <0.42: <0.0002: 0.51 0.00011: 0.0027 0.028 <0.0016: <0.0002: <0.0002: <0.0004: 0.18

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 D 0.24 <0.0005: <0.0002: 0.034 <0.0002: 0.0059 0.00062 <0.0014: 0.0022 0.0043 <0.033: <0.0001: 0.26 <0.00012: 0.0029 0.019 <0.0008: <0.0001J <0.0001: <0.0002: 0.1

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 D 0.26 <0.0004: <0.00038: 0.034 <0.00047: <0.0048: 0.00046 <0.001: 0.0028 <0.0034: <0.044: <0.00004: 0.28 <0.00006: 0.0023 0.016 <0.00073: <0.0002: <0.00001: <0.00046: 0.072

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 D 0.2 <0.0002: <0.0002: 0.026 <0.0002: <0.0071: 0.00037 <0.0046: 0.0032 0.0029 <0.023: <0.0001: 0.41 <0.0001: 0.0024 0.011 <0.0002: <0.0001: <0.0001: 0.00011 0.034

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 D 1.9 <0.00024: 0.00021 0.033 0.00033 <0.0076: 0.0005 <0.0046: <0.01: 0.0039: 0.018 0.65 0.0011 0.43 <0.0001: 0.0017 0.014 0.00038 <0.0001: <0.0001: 0.00035 0.1

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 D <0.2: <0.0006: <0.0002: 0.033 <0.0003: <0.0084: 0.00063 <0.001: <0.0038: 0.006 <0.46: <0.0002: 0.43 <0.0001: <0.0023: 0.023 <0.0016: <0.0002: <0.0002: <0.0004: 0.17

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 D 0.22 <0.0005: <0.0002: 0.034 <0.0002: 0.0062 0.00056 <0.0014: <0.002: 0.0044 <0.033: <0.0001: 0.25 <0.00015: 0.0026 0.018 <0.0008: <0.0001J <0.0001: <0.0002: 0.1

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 D 0.34 <0.00011: <0.00038: 0.037 <0.00047: <0.0048: 0.00055 <0.001: 0.0029 <0.0048: <0.044: <0.00006: 0.29 <0.00006: 0.0022 0.017 <0.00073J <0.0002: <0.00001: <0.0003: 0.079

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 D 0.15 <0.0002: <0.0002: 0.026 <0.0002: <0.0073: 0.00032 <0.0012: 0.0025 0.0022 <0.046: <0.0001: 0.35 <0.0001: 0.0035 0.0096 <0.0002: <0.0059: <0.0001: <0.0001: 0.028

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 D 2.8: <0.0002: <0.0002: 0.059 0.00051 <0.005: 0.00048 0.0022: <0.01: 0.0038 0.017 2.2: 0.0012 0.41 <0.0001: 0.0025 0.013 0.00035 <0.0059: <0.0001: 0.00038 0.097

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 D <0.54: <0.00066: <0.0004J 0.035 <0.0003J <0.0084: 0.00056 <0.001: 0.004 0.0059 <0.31: <0.0002: 0.36 <0.0001: <0.0023: 0.021 <0.0031: <0.0002: <0.0002: <0.0002: 0.11

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 D 0.072J <0.0005: <0.0002: 0.035 <0.0002: 0.0068 0.00035 <0.0014: <0.002: 0.0026 <0.033: <0.0001: 0.16 <0.0001: 0.0054 0.0098 <0.0016: <0.0001J <0.0001: <0.00076: 0.058

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 D 0.11 <0.00011: <0.00038: 0.034 <0.00047: <0.0051: 0.0004 0.0039J 0.0028 <0.0028: <0.044: <0.00006: 0.23 <0.00006: 0.0031 0.012 <0.00073J <0.0002: <0.00001: <0.00028: 0.066

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 D 0.15 <0.0002: <0.0002: 0.034 <0.0002: <0.0048: 0.00018 <0.0046: <0.0022: <0.0027: <0.023: <0.0001: 0.2 <0.0001: 0.0011 0.008 <0.0002: <0.0001: <0.0001: <0.0001: <0.02:



Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 D <0.12J <0.0006: <0.0002J 0.033 <0.0002: 0.011 0.00042J <0.0037: 0.0051 0.0032 <0.27: <0.0002: 0.35 <0.0001: <0.0011: 0.018 <0.0016: <0.0002: <0.0002: <0.0004: 0.076

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 D 0.11 <0.0006: <0.0002: 0.038 <0.0003: 0.0094 0.00026 <0.001: 0.0038 0.0048 <0.42: <0.0002: 0.3 <0.0001J <0.0023: 0.011 <0.0039J <0.0002: <0.0002: <0.0002: <0.049:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 D <0.16: <0.0003: <0.0002: 0.037 <0.0008: <0.0084: <0.0005: <0.001: <0.0038: 0.0034 <0.031: <0.0001: 0.17 <0.0001: <0.0023: 0.0066 <0.0005: <0.0001: <0.0001: 0.00014 0.021

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 D 0.25 <0.0005: <0.0002: 0.033 <0.0002: 0.0067 <0.0002: <0.0014: <0.002: 0.0036 <0.033: <0.00013: 0.093 0.00014: 0.0011 0.0051 <0.0008: <0.0001J <0.0001: <0.0002: 0.023

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 D 0.18 <0.00011: <0.00038: 0.036 <0.00047: <0.0068: 0.00023 0.0017: 0.0026 <0.0027: <0.044: <0.00004: 0.14 <0.00006: <0.0011: 0.0073 <0.00073J <0.0002: <0.00001: <0.00045: <0.025:

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 D 0.17 <0.0005: <0.0002: 0.035 <0.0004: <0.0063: 0.00023 <0.0011: 0.0041 0.003 <0.028: <0.0002: 0.16 <0.0001J 0.0009 0.0064J <0.0003: <0.0001: <0.0001: <0.0001: 0.025

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 D 0.1 <0.0012: 0.0002: 0.033 <0.0018: <0.012: 0.00033 <0.0057: 0.0075 0.0038 <0.042: <0.0001: 0.24 <0.0001: 0.001 0.012 0.00085J <0.0001: <0.0001: <0.0002: 0.048

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 D 0.077 <0.0002J <0.0001: 0.029 <0.0003: 0.0064 0.00036J <0.0015J 0.0032 0.0049J <0.036: <0.0001: 0.23 <0.0001: <0.0007: 0.013J <0.00057: <0.0001J <0.0001: <0.0001J 0.041

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 D 0.29 <0.00055: <0.0002: 0.035 <0.0002: 0.0061 <0.0002: <0.0008J 0.0014 0.0074: 0.081 <0.0013: 0.08 <0.0001: <0.0022: 0.0058 <0.0007: <0.0001J <0.00012: 0.00045 0.016

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 D 0.13 <0.0002: <0.0002: 0.032 <0.0002: <0.0048: 0.00014 <0.0046: <0.0022: <0.0031: <0.023: <0.0001: 0.2 <0.0001: 0.0012 0.0064 <0.0002: <0.0001: <0.0001: <0.0001: <0.015:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 D 0.13 <0.0006: <0.0002: 0.036 <0.0003J <0.0084: <0.0002: <0.001: 0.0038 0.0043 <0.42: <0.0002: 0.28 <0.0001: <0.0023: 0.0098 <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 D 0.22 <0.0005: <0.0002: 0.031 <0.0002: 0.007 <0.0002: <0.0014: <0.002: 0.0042 <0.033: <0.0001: 0.077 <0.0001: <0.0017: 0.0033 <0.0016: <0.0001J <0.0001: <0.0007: <0.0093:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 D 0.14 <0.00043: <0.00038: 0.035 <0.00047: <0.0085: 0.00022 <0.001: 0.0022 0.0028 <0.044: <0.00004: 0.13 <0.00006: <0.0015: 0.0069 <0.00073: <0.0002: <0.00001: <0.00028: 0.02

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 D 0.093 <0.0002: <0.0002: 0.031 <0.0003: <0.005: 0.00018 <0.00034: 0.0021 <0.0023: <0.038: <0.0001: 0.2 <0.0001: 0.0013: 0.0067 0.00049 <0.0001: <0.0001: <0.0001: <0.0073J

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 D <0.58: <0.0006: <0.0004: 0.035 <0.0003J <0.0084: <0.0005: <0.0011: <0.0038: 0.0036 <0.42: <0.0002: 0.26 <0.0001: <0.0023: 0.0091 <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 D 0.24 <0.0005: <0.0002: 0.031 <0.0002: 0.0064 <0.0002: <0.0014: <0.002: 0.0037 <0.033: <0.00014: 0.073 0.00015: 0.0013 0.0045 <0.0008: <0.0001J <0.0001: <0.0002: <0.0067:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 D 0.23 <0.00017: <0.00038: 0.035 <0.00047: <0.0079: 0.00018 <0.001: 0.0021 0.0029 <0.044: 0.00006 0.12 <0.00006: <0.0012: 0.006 <0.00073: <0.0002: <0.00001: <0.00029: 0.015



Red River Along Tailings Facility 
Data extracted from RI Spreadsheets.   Surface Water Area 11 data sorted by Site ID

Period of record is September 2002 to September 2003

EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 D <0.085: <0.0002: <0.0002: 0.033 <0.0002: <0.011: 0.00025 <0.0012: 0.002 0.0022 <0.046: <0.0001: 0.3 <0.0001: 0.06 0.0079 0.00025 <0.0059: <0.0001: <0.0001: 0.021

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 D 2.2: <0.0002: <0.0002: 0.045 0.00031 <0.018: 0.00033 0.002 <0.01: 0.0027 0.012 1.1: 0.0011: 0.31 <0.0001: 0.058 0.0096 0.00023 <0.0059: <0.0001: 0.0004 0.067

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 D 0.065 <0.0006: <0.0002: 0.035 <0.0003J 0.01 0.00056 <0.001: <0.0038: 0.0043 <0.42: <0.0002: 0.34 <0.0001: 0.059 0.017 <0.001: <0.0002: <0.0002: <0.0002: 0.11

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 D <0.081J <0.0005: <0.0002: 0.037 <0.0002: 0.014 0.00027 <0.0006J <0.0018: 0.0026 <0.017: <0.0001: 0.16 <0.00019: 0.061 0.0083 <0.0008: <0.0001J <0.0001: <0.0002: 0.04

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 D 0.13 <0.00018: <0.00038: 0.035 <0.00047: 0.0076 0.00035 <0.001: 0.0015 <0.0026: <0.044: <0.00004: 0.21 <0.00006: 0.039 0.011 <0.00073: <0.0002: <0.00001: <0.00063: 0.041

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 D 0.098 <0.0002: <0.0002: 0.032 <0.0002: <0.0099: 0.0002 0.0014 0.0021 0.0017 <0.046: <0.0001: 0.25 <0.0001: 0.061 0.0065 <0.0002: <0.0059: <0.0001: 0.00014 0.019

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 D 1.4: <0.0002: <0.0002: 0.043 0.00027 <0.011: 0.00032 <0.0012: <0.01: 0.0026 0.011 0.96 0.0011: 0.27 <0.0001: 0.057 0.0083 0.00036 <0.0059: <0.0001: 0.00036 0.052

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 D 0.1 <0.0006: <0.0002: 0.037 <0.0003: 0.014 0.00029 <0.001: <0.0038: 0.0043 <0.42: <0.0002: 0.26 <0.0001J 0.064 0.014 <0.001J <0.0002: <0.0002: <0.0002: <0.041:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 D <0.044J <0.0005: <0.0002: 0.037 <0.0002: 0.015 0.00027 <0.0006J <0.0018: 0.0019 <0.017: <0.0001: 0.14 <0.00016: 0.057 0.0074 <0.0008: <0.0001J <0.0001: 0.00022 0.032

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 D 0.11 <0.00022: <0.00038: 0.035 <0.00047: <0.0088: 0.00035 <0.001: 0.0023 0.0023 <0.044: 0.00007: 0.2 <0.00006: 0.036 0.011 <0.00073: <0.0002: <0.00001: <0.00054: 0.041

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 D 0.092 <0.0002: <0.0002: 0.031 <0.0002: <0.014: 0.00044 <0.0012: <0.0018: 0.0021 <0.046: <0.0001: 0.23 <0.0001: 0.065 0.0066 <0.0002: <0.0059: <0.0001: 0.00049 0.013

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 D 2.1: <0.00022: 0.00041 0.06 0.00033 <0.018: 0.00052 0.002 <0.01: 0.0029 0.013 2 0.0014: 0.29 <0.0001: 0.055 0.0091 0.00043 <0.0059: <0.0001: 0.00093 0.063

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 D 0.097 <0.0006: <0.0002: 0.037 <0.0003: 0.016 0.00029 <0.001: <0.0038: 0.0044 <0.42: <0.0002: 0.26 <0.0001: 0.066 0.012 <0.0014J <0.0002: <0.0002: 0.00056 <0.049:

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 D <0.051J <0.0005: <0.0002: 0.036 <0.0002: 0.015 0.00021 <0.0006J <0.0018: 0.0018 <0.017: 0.00014: 0.12 <0.0001: 0.059 0.0064 <0.0008: <0.0001J <0.0001: 0.0005 0.027

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 D 0.11 <0.00059: <0.00038: 0.037 <0.00047: <0.01: <0.00034: <0.001: 0.0028 0.0022 <0.044: 0.00008: 0.2 <0.00006: 0.037 0.011 <0.00073: <0.0002: <0.00001: <0.00087: 0.044

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 D 0.1 <0.0002: <0.0002: 0.029 <0.0002: <0.006: 0.00029 <0.0012: 0.0029 0.003 <0.046: <0.0001: 0.33 <0.0001: 0.0042 0.0093 <0.0002: <0.0059: <0.0001: <0.0001: 0.032

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 D 1.5: <0.0002: <0.0002: 0.034 0.00033 <0.0088: 0.00042 <0.0012: <0.01: 0.0033 0.014 0.59 0.0013: 0.34 <0.0001: 0.003 0.011 <0.0002: <0.0059: <0.0001: 0.00039 0.074

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 D 0.07 <0.0006: <0.0002: 0.035 <0.0003: 0.0093 0.00049 <0.001: <0.0038: 0.0056 <0.42: <0.0002: 0.37 <0.0001J 0.003 0.018 <0.001: <0.0002: <0.0002: <0.0002: 0.12

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 D 0.14 <0.0005: <0.0002: 0.036 <0.0002J 0.011 0.00032 <0.0014: <0.002: 0.0025 0.046 <0.00015: 0.14 0.00018: 0.0069 0.011 <0.0008: <0.0001J <0.0001: <0.0002: 0.072

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 D 0.15 <0.0004: <0.00038: 0.037 <0.00047: 0.0068 0.00038 <0.001: 0.004 <0.0029: <0.044: <0.00004: 0.21 <0.00006: 0.0047 0.012 <0.00073: <0.0002: <0.00001: <0.00028: 0.046

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 D <0.082 <0.0002: <0.0002: 0.035 <0.0002: <0.01: 0.00023 <0.0012: 0.0025 0.0017 <0.046: <0.0001: 0.28 <0.0001: 0.054 0.0071 <0.0002: <0.0059: <0.0001: 0.00013 0.03

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 D 1.2: <0.0002: <0.0002: 0.044 0.00026 <0.012: 0.00035 0.0012 <0.01: 0.0024 0.0086 0.78 0.00068: 0.29 <0.0001: 0.049 0.0083 0.0003 <0.0059: <0.0001: 0.00027 0.056

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 D <0.085 <0.0006: <0.00043: 0.035 <0.001: 0.012 <0.0005: <0.001: <0.0038: 0.0037 <0.42: <0.0002: 0.36 <0.0001: 0.091 0.017 <0.0045: <0.0002: <0.0002: <0.0002: 0.093

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 D <0.063 <0.0005: <0.0002: 0.036 <0.0004: 0.014 0.0003 <0.0019: <0.0037: 0.002 <0.067: <0.0001: 0.15 <0.00015: 0.056 0.0084 <0.0008: <0.0001J <0.0001: <0.0002: 0.052

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 D 0.12 <0.00012: <0.00038: 0.04 <0.00047: 0.01 0.00036 <0.001: 0.0046 <0.0027: <0.044: <0.00004: 0.23 <0.00006: 0.055 0.011 <0.00073: <0.0002: <0.00001: <0.00028: 0.051



Data from Outfall 002
Data is from RI data sets.   

Period of record is November 2002 to April 2004.  Sample interval is quarterly

Data is extracted from original sheets.   Data sorted by site and then into Dissolved and Total 

fractions

Red  indicates that the value is a measured value, above the detection limit.   Data was converted 

from a label to a value in this sheet.

EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 D <0.14: <0.0006: <0.0004: 0.028 <0.0002: <0.034: <0.0004: <0.0037: <0.0016: <0.0019: <0.49: <0.0002: 0.65 <0.0001: 1.2 <0.0015: <0.0016: <0.0002: <0.0002: 0.0013 <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 D <0.006: <0.0004: 0.00049J 0.028 <0.0002: 0.034 0.00047J <0.0046: <0.0022: <0.00079: <0.023: <0.0002: 0.66 <0.0001: 1.2 0.0024J 0.0011 <0.0002: <0.0002: 0.0014 <0.0069:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 D <0.033: <0.0012: 0.00059 0.026 <0.0003: 0.03 0.00042 <0.0015: <0.0023: 0.0019 <0.036: <0.0001: 0.59 <0.0001J 1.3 0.0042 <0.0015: <0.0001: <0.0001: 0.0013 <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 D <0.2: <0.0008: <0.0004: 0.029 <0.0002: 0.027 <0.0003J 0.0011J <0.0011J <0.0007J <0.29: <0.0008: 0.5 <0.0001: 1.3 <0.0014: <0.0014: <0.0002J <0.0002: 0.0017 <0.024:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 D <0.63: <0.001: <0.0004: 0.028 <0.0002J <0.036: <0.0003: <0.0006J 0.002 <0.0014: <0.67: <0.0002: 0.65 <0.0001: 1.2 <0.002: <0.0016J <0.0002J <0.0002: 0.0015 <0.037:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 D <0.022: <0.0005: 0.00041 0.029 <0.0004: 0.028 0.00024 <0.0011J <0.0029: <0.0017: <0.028: <0.0002: 0.45 <0.0001: 1.1 0.0031 0.00083 <0.0001: <0.0001: 0.0013 <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 D <0.028: <0.0006: 0.00039 0.028 <0.0003: 0.027 <0.0004: <0.0009: <0.0029: <0.0024: <0.42: <0.0002: 0.68 <0.0001: 1.3 <0.0026: 0.0019 <0.0002: <0.0002: 0.0016 <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 T <0.14: <0.0006: <0.0004: 0.03 <0.0002: <0.036: <0.0004: <0.0037: <0.0016: <0.0045: <0.49: <0.0002: 0.73: <0.0001: 1.3 <0.0017: <0.0016: <0.0002: <0.0002: 0.0013 <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 T <0.02: <0.0004: 0.0005J 0.029 <0.0002: 0.035 0.00031J <0.0046: <0.0022: <0.00099: 0.025: <0.0002: 0.68: <0.0001: 1.2 0.002J 0.00082 <0.0002: <0.0002: 0.0014 <0.0069:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 T <0.033: 0.0014 0.00056 0.026 <0.0003: 0.032 0.00023J <0.0015: <0.0023: 0.001 <0.036: <0.0001: 0.6: <0.0001J 1.3 <0.0035: <0.0015J <0.0001: <0.0001: 0.0014 <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 T <0.2: 0.00082 <0.0004: 0.029 <0.00028: 0.026 <0.0003J <0.0008J 0.0045J <0.0012J <0.29J <0.0008: 0.46: <0.0001: 1.2 0.0019 <0.0014: <0.0002J <0.0002: 0.0016 <0.024:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 T <0.63: <0.001: <0.0004: 0.029 <0.0002J <0.035: <0.0003: <0.0006J <0.0018: <0.0014: <0.67: <0.0002: 0.67: <0.0001: 1.2 <0.002: <0.0016: <0.0002J <0.0002: 0.0015 <0.037:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 T 0.2 <0.0005: 0.00041 0.032 <0.0004: 0.028 0.00021 <0.0012J <0.0029: <0.0017: 0.17: 0.00035: 0.48: <0.0001: 1.1 0.0035 0.00082 <0.0001: <0.0001: 0.0017 <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 T 0.035 <0.0006: 0.00049 0.028 <0.0003: 0.032 <0.0004: <0.0009: <0.0029: <0.0024: <0.42: <0.0002: 0.63: <0.0001: 1.2 <0.0026: 0.002 <0.0002: <0.0002: 0.0016 <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 D <0.18J <0.0008: <0.0004: 0.027: <0.0002: 0.03: <0.0003: <0.0012: <0.0052: <0.0007J <0.19J <0.0008: 0.54: <0.0001: 1.3: 0.0027: <0.0014: <0.0002J <0.0002: 0.0018J <0.015:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 D <0.24: <0.001: <0.0004: 0.03: <0.0002: 0.03: <0.0006: <0.0014: <0.002: <0.0024: <0.33: <0.0002: 0.71: <0.0001J 1.3: <0.0021: <0.0016J <0.0002J <0.0002: 0.0017: <0.01:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 D <0.022: <0.0005: 0.00032: 0.03: <0.0004: 0.027: <0.0002: <0.0011J <0.0029: <0.0017: <0.028: <0.0002: 0.48: <0.0001: 1.1: 0.0036: 0.00044: <0.0001: <0.0001: 0.0014: <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Nov-02 D <0.01:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 D <0.28: <0.0006J <0.0004: 0.023: <0.0003: 0.03: <0.0004: <0.0009J <0.0029: <0.0024J <0.3: <0.0002: 0.77: <0.0001: 1.3: <0.0026: <0.001: <0.0002: <0.0002: 0.0013J <0.025:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 D <0.033: <0.0012: 0.00053: 0.027: <0.0003: 0.031: 0.00038: <0.0015: <0.0023: 0.0017: <0.036: <0.0001: 0.62: <0.0001: 1.3: 0.0044: <0.0013: <0.0001: <0.0001: 0.0014: <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 T <0.033: <0.0012: 0.00061 0.027 <0.0003: 0.03 0.0003J <0.0015: <0.0023: 0.0016 <0.036: 0.00011 0.62 <0.0001J 1.2 <0.004: <0.0014: <0.0001: <0.0001: 0.0014 <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 T <0.18J <0.0008: 0.00041 0.027 <0.0002: 0.029 <0.0003: <0.0011: <0.0011: <0.0007: <0.19J <0.0008: 0.52 <0.0001: 1.2 0.0028: <0.0014: <0.0002J <0.0002: 0.0019J <0.015:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 T <0.24: <0.001: 0.00048 0.032 <0.0002: 0.032 <0.0006: <0.0014: <0.002: 0.0083 <0.33: <0.0002: 0.74 <0.0001J 1.4 <0.0021: <0.0016: <0.0002J <0.0002: 0.0017 <0.011:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 T <0.11: <0.0005: 0.00036 0.032 <0.0004: 0.03 <0.0002: <0.0012J <0.0029: <0.0017: <0.1: <0.0002: 0.51 <0.0001: 1.2 0.0031: 0.00074 <0.0001: <0.0001: 0.0014 <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 T <0.28: <0.0006J 0.00051 0.024 <0.0003: 0.032 <0.0004: <0.0009J <0.0029: <0.0024J <0.3: <0.0002: 0.7 <0.0001: 1.2 <0.0026: 0.0012 <0.0002: <0.0002: 0.0026 <0.025:



The attached tables contain RI Groundwater Water data from the requested sites (outfalls). 

As appropriate to the given medium, the data are limited to the Field Parameters, hardness, and the 

COPCs (if COPC for tailings facility or mine site, human health or eco, or total or dissolved it's 

included).  Excludes the COPCs agreed by EPA not to include in a conference call March 30 2005.

Wqual indicates that the concentration contains "<" when not detected, Next the value, and the 

validated data qualifier (Usually : or J).  If you need just the results for the detectable values, an easy 

way to do this is to do a global replace of ":" and of "J" and of "R" with null and then format the cells 

as number.  A sort brings all the detects to a contiguous arrangement.

The numeric tables have the concentration (for detects) and the Reporting Limit (for non-detects) 

presented as a numeric value for graphing purposes. 

In both data table types, the units are located after the parameter name (column header). 

All units have been standardized to mg/L where appropriate.



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-D01N-GRW-010704 Groundwater D <0.033: <0.0012: 0.00053: 0.027: <0.0003: 0.031: 0.00038: <0.0015: <0.0023: 0.0017: <0.036: <0.0001: 0.62: <0.0001: 1.3: 0.0044: <0.0013: <0.0001: <0.0001: 0.0014: <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-D01N-GRW-011103 Groundwater D <0.14: <0.0006: <0.0004: 0.028: <0.0002: <0.034: <0.0004: <0.0037: <0.0016: <0.0019: <0.49: <0.0002: 0.65: <0.0001: 1.2: <0.0015: <0.0016: <0.0002: <0.0002: 0.0013: <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-D01N-GRW-041404 Groundwater D <0.18J <0.0008: <0.0004: 0.027: <0.0002: 0.03: <0.0003: <0.0012: <0.0052: <0.0007J <0.19J <0.0008: 0.54: <0.0001: 1.3: 0.0027: <0.0014: <0.0002J <0.0002: 0.0018J <0.015:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-D01N-GRW-070803 Groundwater D <0.24: <0.001: <0.0004: 0.03: <0.0002: 0.03: <0.0006: <0.0014: <0.002: <0.0024: <0.33: <0.0002: 0.71: <0.0001J 1.3: <0.0021: <0.0016J <0.0002J <0.0002: 0.0017: <0.01:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-D01N-GRW-102003 Groundwater D <0.022: <0.0005: 0.00032: 0.03: <0.0004: 0.027: <0.0002: <0.0011J <0.0029: <0.0017: <0.028: <0.0002: 0.48: <0.0001: 1.1: 0.0036: 0.00044: <0.0001: <0.0001: 0.0014: <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-D01N-GRW-110702 Groundwater D <0.006: <0.0004: 0.00049J 0.028: <0.0002: 0.034: 0.00047J <0.0046: <0.0022: <0.00079: <0.023: <0.0002: 0.66: <0.0001: 1.2: 0.0024J 0.0011: <0.0002: <0.0002: 0.0014: <0.0069:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-T01N-GRW-010704 Groundwater T <0.033: <0.0012: 0.00061: 0.027: <0.0003: 0.03: 0.0003J <0.0015: <0.0023: 0.0016: <0.036: 0.00011: 0.62: <0.0001J 1.2: <0.004: <0.0014: <0.0001: <0.0001: 0.0014: <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-T01N-GRW-011103 Groundwater T <0.14: <0.0006: <0.0004: 0.03: <0.0002: <0.036: <0.0004: <0.0037: <0.0016: <0.0045: <0.49: <0.0002: 0.73: <0.0001: 1.3: <0.0017: <0.0016: <0.0002: <0.0002: 0.0013: <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-T01N-GRW-041404 Groundwater T <0.18J <0.0008: 0.00041: 0.027: <0.0002: 0.029: <0.0003: <0.0011: <0.0011: <0.0007: <0.19J <0.0008: 0.52: <0.0001: 1.2: 0.0028: <0.0014: <0.0002J <0.0002: 0.0019J <0.015:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-T01N-GRW-070803 Groundwater T <0.24: <0.001: 0.00048: 0.032: <0.0002: 0.032: <0.0006: <0.0014: <0.002: 0.0083: <0.33: <0.0002: 0.74: <0.0001J 1.4: <0.0021: <0.0016: <0.0002J <0.0002: 0.0017: <0.011:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-T01N-GRW-102003 Groundwater T <0.11: <0.0005: 0.00036: 0.032: <0.0004: 0.03: <0.0002: <0.0012J <0.0029: <0.0017: <0.1: <0.0002: 0.51: <0.0001: 1.2: 0.0031: 0.00074: <0.0001: <0.0001: 0.0014: <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater D <0.01:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater T <0.02: <0.0004: 0.0005J 0.029: <0.0002: 0.035: 0.00031J <0.0046: <0.0022: <0.00099: 0.025: <0.0002: 0.68: <0.0001: 1.2: 0.002J 0.00082: <0.0002: <0.0002: 0.0014: <0.0069:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-D01N-GRW-010704 Groundwater D <0.033: <0.0012: 0.00059: 0.026: <0.0003: 0.03: 0.00042: <0.0015: <0.0023: 0.0019: <0.036: <0.0001: 0.59: <0.0001J 1.3: 0.0042: <0.0015: <0.0001: <0.0001: 0.0013: <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-D01N-GRW-041404 Groundwater D <0.2: <0.0008: <0.0004: 0.029: <0.0002: 0.027: <0.0003J 0.0011J <0.0011J <0.0007J <0.29: <0.0008: 0.5: <0.0001: 1.3: <0.0014: <0.0014: <0.0002J <0.0002: 0.0017: <0.024:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-D01N-GRW-070803 Groundwater D <0.63: <0.001: <0.0004: 0.028: <0.0002J <0.036: <0.0003: <0.0006J 0.002: <0.0014: <0.67: <0.0002: 0.65: <0.0001: 1.2: <0.002: <0.0016J <0.0002J <0.0002: 0.0015: <0.037:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-D01N-GRW-102003 Groundwater D <0.022: <0.0005: 0.00041: 0.029: <0.0004: 0.028: 0.00024: <0.0011J <0.0029: <0.0017: <0.028: <0.0002: 0.45: <0.0001: 1.1: 0.0031: 0.00083: <0.0001: <0.0001: 0.0013: <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-D01N-SFW-040203 Groundwater D <0.028: <0.0006: 0.00039: 0.028: <0.0003: 0.027: <0.0004: <0.0009: <0.0029: <0.0024: <0.42: <0.0002: 0.68: <0.0001: 1.3: <0.0026: 0.0019: <0.0002: <0.0002: 0.0016: <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-T01N-GRW-010704 Groundwater T <0.033: 0.0014: 0.00056: 0.026: <0.0003: 0.032: 0.00023J <0.0015: <0.0023: 0.001: <0.036: <0.0001: 0.6: <0.0001J 1.3: <0.0035: <0.0015J <0.0001: <0.0001: 0.0014: <0.004:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-T01N-GRW-041404 Groundwater T <0.2: 0.00082: <0.0004: 0.029: <0.00028: 0.026: <0.0003J <0.0008J 0.0045J <0.0012J <0.29J <0.0008: 0.46: <0.0001: 1.2: 0.0019: <0.0014: <0.0002J <0.0002: 0.0016: <0.024:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-T01N-GRW-070803 Groundwater T <0.63: <0.001: <0.0004: 0.029: <0.0002J <0.035: <0.0003: <0.0006J <0.0018: <0.0014: <0.67: <0.0002: 0.67: <0.0001: 1.2: <0.002: <0.0016: <0.0002J <0.0002: 0.0015: <0.037:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-T01N-GRW-102003 Groundwater T 0.2: <0.0005: 0.00041: 0.032: <0.0004: 0.028: 0.00021: <0.0012J <0.0029: <0.0017: 0.17: 0.00035: 0.48: <0.0001: 1.1: 0.0035: 0.00082: <0.0001: <0.0001: 0.0017: <0.0023:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-T01N-SFW-040203 Groundwater T 0.035: <0.0006: 0.00049: 0.028: <0.0003: 0.032: <0.0004: <0.0009: <0.0029: <0.0024: <0.42: <0.0002: 0.63: <0.0001: 1.2: <0.0026: 0.002: <0.0002: <0.0002: 0.0016: <0.039:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-D01N-GRW-040303 Groundwater D <0.28: <0.0006J <0.0004: 0.023: <0.0003: 0.03: <0.0004: <0.0009J <0.0029: <0.0024J <0.3: <0.0002: 0.77: <0.0001: 1.3: <0.0026: <0.001: <0.0002: <0.0002: 0.0013J <0.025:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-T01N-GRW-040303 Groundwater T <0.28: <0.0006J 0.00051: 0.024: <0.0003: 0.032: <0.0004: <0.0009J <0.0029: <0.0024J <0.3: <0.0002: 0.7: <0.0001: 1.2: <0.0026: 0.0012: <0.0002: <0.0002: 0.0026: <0.025:



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts FLOW gpm Fluoride mg/L Hardness mg/L Nitrite mg/L pH SU Specific Conductance uS/cm Sulfate mg/L Temperature Celsius Turbidity NTU

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 20-Mar-03 Outfall-002 Pipe-T01N-GRW-032003 Groundwater T 300:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 02-Apr-03 Outfall-002 Pipe-T01N-GRW-040203 Groundwater T 7.6: 381: 241: 7.3: 1700: 10.6: 0:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 03-Apr-03 Outfall-002 Pipe-T01N-GRW-040303 Groundwater T 8.3: 322: 7.1: 1650: 11.8: 0:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-D01N-GRW-010704 Groundwater D 884:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-D01N-GRW-011103 Groundwater D 884:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-D01N-GRW-041404 Groundwater D 945:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-D01N-GRW-070803 Groundwater D 872:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-D01N-GRW-102003 Groundwater D 820:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-D01N-GRW-110702 Groundwater D 890:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-T01N-GRW-010704 Groundwater T 11.1: 316: 7.1: 1720: 9.2: 12.3:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-T01N-GRW-010704 Groundwater T 1.1: 865: <0.005J 844:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-T01N-GRW-011103 Groundwater T 1.1: 899: <0.005J 843J

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-T01N-GRW-011103 Groundwater T 8.7: 300: 6.4: 3400: 10: 0.1:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-T01N-GRW-041404 Groundwater T 7: 179: 328: 7.2: 1610: 13.3: 0.8:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-T01N-GRW-041404 Groundwater T 1.1: 911: <0.005J 821:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-T01N-GRW-070803 Groundwater T 8.9: 322: 1.2: 899: <0.005: 7.6: 1570: 919J 15.1: 47.1:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-T01N-GRW-102003 Groundwater T 1.3: 858: <0.005: 763J

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater T 1.1: 907: <0.005J 989:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater T 5.6: 322: 7: 1620: 11.6: 0:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 26-Sep-03 OUTFALL002-T01N-SFW-092603 Groundwater T 404:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 20-Oct-03 OUTFALL002-T01N-SFW-102003 Groundwater T 7.6: 116: 6.6: 1690: 12.2: 15.8:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-D01N-GRW-010704 Groundwater D 859:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-D01N-GRW-041404 Groundwater D 912:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-D01N-GRW-070803 Groundwater D 878:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-D01N-GRW-102003 Groundwater D 819:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-D01N-SFW-040203 Groundwater D 917:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-T01N-GRW-010704 Groundwater T 7.2: 298: 7.3: 1700: 9.3: 0.7:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-T01N-GRW-010704 Groundwater T 1.2: 866: <0.005J 862:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-T01N-GRW-041404 Groundwater T 8.1: 230: 1.2: 878: <0.005J 7.3: 1640: 697: 11.6: 0:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-T01N-GRW-070803 Groundwater T 9: 364: 289: 1.6: 903: <0.005J 6.7: 1550: 711J 11.8: 20.5:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-T01N-GRW-102003 Groundwater T 8.8: 93.4: 400: 7.7: 1680: 11.8: 2.5:

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-T01N-GRW-102003 Groundwater T 1.2: 833: <0.005J 791J

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-T01N-SFW-040203 Groundwater T 1.2: 863: <0.005J 845:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-D01N-GRW-040303 Groundwater D 962:

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-T01N-GRW-040303 Groundwater T 1.1: 936: <0.005: 801J



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater D 0.01

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-D01N-GRW-040303 Groundwater D 0.28 0.0006 0.0004 0.023 0.0003 0.03 0.0004 0.0009 0.0029 0.0024 0.3 0.0002 0.77 0.0001 1.3 0.0026 0.001 0.0002 0.0002 0.0013 0.025

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-T01N-GRW-040303 Groundwater T 0.28 0.0006 0.00051 0.024 0.0003 0.032 0.0004 0.0009 0.0029 0.0024 0.3 0.0002 0.7 0.0001 1.2 0.0026 0.0012 0.0002 0.0002 0.0026 0.025

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-D01N-GRW-070803 Groundwater D 0.24 0.001 0.0004 0.03 0.0002 0.03 0.0006 0.0014 0.002 0.0024 0.33 0.0002 0.71 0.0001 1.3 0.0021 0.0016 0.0002 0.0002 0.0017 0.01

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-T01N-GRW-070803 Groundwater T 0.24 0.001 0.00048 0.032 0.0002 0.032 0.0006 0.0014 0.002 0.0083 0.33 0.0002 0.74 0.0001 1.4 0.0021 0.0016 0.0002 0.0002 0.0017 0.011

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-D01N-GRW-102003 Groundwater D 0.022 0.0005 0.00032 0.03 0.0004 0.027 0.0002 0.0011 0.0029 0.0017 0.028 0.0002 0.48 0.0001 1.1 0.0036 0.00044 0.0001 0.0001 0.0014 0.0023

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-T01N-GRW-102003 Groundwater T 0.11 0.0005 0.00036 0.032 0.0004 0.03 0.0002 0.0012 0.0029 0.0017 0.1 0.0002 0.51 0.0001 1.2 0.0031 0.00074 0.0001 0.0001 0.0014 0.0023

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-D01N-GRW-010704 Groundwater D 0.033 0.0012 0.00053 0.027 0.0003 0.031 0.00038 0.0015 0.0023 0.0017 0.036 0.0001 0.62 0.0001 1.3 0.0044 0.0013 0.0001 0.0001 0.0014 0.004

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-T01N-GRW-010704 Groundwater T 0.033 0.0012 0.00061 0.027 0.0003 0.03 0.0003 0.0015 0.0023 0.0016 0.036 0.00011 0.62 0.0001 1.2 0.004 0.0014 0.0001 0.0001 0.0014 0.004

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-D01N-GRW-041404 Groundwater D 0.18 0.0008 0.0004 0.027 0.0002 0.03 0.0003 0.0012 0.0052 0.0007 0.19 0.0008 0.54 0.0001 1.3 0.0027 0.0014 0.0002 0.0002 0.0018 0.015

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-T01N-GRW-041404 Groundwater T 0.18 0.0008 0.00041 0.027 0.0002 0.029 0.0003 0.0011 0.0011 0.0007 0.19 0.0008 0.52 0.0001 1.2 0.0028 0.0014 0.0002 0.0002 0.0019 0.015

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-D01N-GRW-110702 Groundwater D 0.006 0.0004 0.00049 0.028 0.0002 0.034 0.00047 0.0046 0.0022 0.00079 0.023 0.0002 0.66 0.0001 1.2 0.0024 0.0011 0.0002 0.0002 0.0014 0.0069

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater T 0.02 0.0004 0.0005 0.029 0.0002 0.035 0.00031 0.0046 0.0022 0.00099 0.025 0.0002 0.68 0.0001 1.2 0.002 0.00082 0.0002 0.0002 0.0014 0.0069

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-D01N-GRW-011103 Groundwater D 0.14 0.0006 0.0004 0.028 0.0002 0.034 0.0004 0.0037 0.0016 0.0019 0.49 0.0002 0.65 0.0001 1.2 0.0015 0.0016 0.0002 0.0002 0.0013 0.039

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-T01N-GRW-011103 Groundwater T 0.14 0.0006 0.0004 0.03 0.0002 0.036 0.0004 0.0037 0.0016 0.0045 0.49 0.0002 0.73 0.0001 1.3 0.0017 0.0016 0.0002 0.0002 0.0013 0.039

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-D01N-SFW-040203 Groundwater D 0.028 0.0006 0.00039 0.028 0.0003 0.027 0.0004 0.0009 0.0029 0.0024 0.42 0.0002 0.68 0.0001 1.3 0.0026 0.0019 0.0002 0.0002 0.0016 0.039

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-T01N-SFW-040203 Groundwater T 0.035 0.0006 0.00049 0.028 0.0003 0.032 0.0004 0.0009 0.0029 0.0024 0.42 0.0002 0.63 0.0001 1.2 0.0026 0.002 0.0002 0.0002 0.0016 0.039

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-D01N-GRW-070803 Groundwater D 0.63 0.001 0.0004 0.028 0.0002 0.036 0.0003 0.0006 0.002 0.0014 0.67 0.0002 0.65 0.0001 1.2 0.002 0.0016 0.0002 0.0002 0.0015 0.037

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-T01N-GRW-070803 Groundwater T 0.63 0.001 0.0004 0.029 0.0002 0.035 0.0003 0.0006 0.0018 0.0014 0.67 0.0002 0.67 0.0001 1.2 0.002 0.0016 0.0002 0.0002 0.0015 0.037

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-D01N-GRW-102003 Groundwater D 0.022 0.0005 0.00041 0.029 0.0004 0.028 0.00024 0.0011 0.0029 0.0017 0.028 0.0002 0.45 0.0001 1.1 0.0031 0.00083 0.0001 0.0001 0.0013 0.0023

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-T01N-GRW-102003 Groundwater T 0.2 0.0005 0.00041 0.032 0.0004 0.028 0.00021 0.0012 0.0029 0.0017 0.17 0.00035 0.48 0.0001 1.1 0.0035 0.00082 0.0001 0.0001 0.0017 0.0023

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-D01N-GRW-010704 Groundwater D 0.033 0.0012 0.00059 0.026 0.0003 0.03 0.00042 0.0015 0.0023 0.0019 0.036 0.0001 0.59 0.0001 1.3 0.0042 0.0015 0.0001 0.0001 0.0013 0.004

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-T01N-GRW-010704 Groundwater T 0.033 0.0014 0.00056 0.026 0.0003 0.032 0.00023 0.0015 0.0023 0.001 0.036 0.0001 0.6 0.0001 1.3 0.0035 0.0015 0.0001 0.0001 0.0014 0.004

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-D01N-GRW-041404 Groundwater D 0.2 0.0008 0.0004 0.029 0.0002 0.027 0.0003 0.0011 0.0011 0.0007 0.29 0.0008 0.5 0.0001 1.3 0.0014 0.0014 0.0002 0.0002 0.0017 0.024

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-T01N-GRW-041404 Groundwater T 0.2 0.00082 0.0004 0.029 0.00028 0.026 0.0003 0.0008 0.0045 0.0012 0.29 0.0008 0.46 0.0001 1.2 0.0019 0.0014 0.0002 0.0002 0.0016 0.024



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L EH millivolts FLOW gpm Fluoride mg/L Hardness mg/L Nitrite mg/L pH SU Specific Conductance uS/cm Sulfate mg/L Temperature Celsius Turbidity NTU

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 03-Apr-03 Outfall-002 Pipe-T01N-GRW-040303 Groundwater T 8.3 322 7.1 1650 11.8 0

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-D01N-GRW-040303 Groundwater D 962

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 03-Apr-03 OUTFALL002SUMP-T01N-GRW-040303 Groundwater T 1.1 936 0.005 801

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-D01N-GRW-070803 Groundwater D 872

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 08-Jul-03 OUTFALL002-T01N-GRW-070803 Groundwater T 8.9 322 1.2 899 0.005 7.6 1570 919 15.1 47.1

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 20-Oct-03 OUTFALL002-T01N-SFW-102003 Groundwater T 7.6 116 6.6 1690 12.2 15.8

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-D01N-GRW-102003 Groundwater D 820

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 20-Oct-03 OUTFALL002-T01N-GRW-102003 Groundwater T 1.3 858 0.005 763

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-T01N-GRW-010704 Groundwater T 11.1 316 7.1 1720 9.2 12.3

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-D01N-GRW-010704 Groundwater D 884

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 07-Jan-04 OUTFALL002-T01N-GRW-010704 Groundwater T 1.1 865 0.005 844

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-T01N-GRW-041404 Groundwater T 7 179 328 7.2 1610 13.3 0.8

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-D01N-GRW-041404 Groundwater D 945

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 14-Apr-04 OUTFALL002-T01N-GRW-041404 Groundwater T 1.1 911 0.005 821

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-D01N-GRW-110702 Groundwater D 890

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater T 1.1 907 0.005 989

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 07-Nov-02 OUTFALL002-T01N-GRW-110702 Groundwater T 5.6 322 7 1620 11.6 0

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-D01N-GRW-011103 Groundwater D 884

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-T01N-GRW-011103 Groundwater T 1.1 899 0.005 843

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 11-Jan-03 OUTFALL002-T01N-GRW-011103 Groundwater T 8.7 300 6.4 3400 10 0.1

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 20-Mar-03 Outfall-002 Pipe-T01N-GRW-032003 Groundwater T 300

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-D01N-SFW-040203 Groundwater D 917

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 02-Apr-03 OUTFALL002PIPE-T01N-SFW-040203 Groundwater T 1.2 863 0.005 845

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 Pipe 02-Apr-03 Outfall-002 Pipe-T01N-GRW-040203 Groundwater T 7.6 381 241 7.3 1700 10.6 0

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-D01N-GRW-070803 Groundwater D 878

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 08-Jul-03 OUTFALL002PIPE-T01N-GRW-070803 Groundwater T 9 364 289 1.6 903 0.005 6.7 1550 711 11.8 20.5

Groundwater Area 13 - Groundwater for Tailings facility area Outfall-002 PIPE 26-Sep-03 OUTFALL002-T01N-SFW-092603 Groundwater T 404

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-T01N-GRW-102003 Groundwater T 8.8 93.4 400 7.7 1680 11.8 2.5

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-D01N-GRW-102003 Groundwater D 819

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 20-Oct-03 OUTFALL002PIPE-T01N-GRW-102003 Groundwater T 1.2 833 0.005 791

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-T01N-GRW-010704 Groundwater T 7.2 298 7.3 1700 9.3 0.7

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-D01N-GRW-010704 Groundwater D 859

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 07-Jan-04 OUTFALL002PIPE-T01N-GRW-010704 Groundwater T 1.2 866 0.005 862

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-D01N-GRW-041404 Groundwater D 912

Groundwater Area 13 - Groundwater for Tailings facility area OUTFALL-002 PIPE 14-Apr-04 OUTFALL002PIPE-T01N-GRW-041404 Groundwater T 8.1 230 1.2 878 0.005 7.3 1640 697 11.6 0



The attached tables contain RI Surface Water data from the requested sites. 

As appropriate to the given medium, the data are limited to the Field Parameters, hardness, and the 

COPCs (if COPC for tailings facility or mine site, human health or eco, or total or dissolved it's 

included).  Excludes the COPCs agreed by EPA not to include in a conference call March 30 2005.

Wqual indicates that the concentration contains "<" when not detected, Next the value, and the 

validated data qualifier (Usually : or J).  If you need just the results for the detectable values, an easy 

way to do this is to do a global replace of ":" and of "J" and of "R" with null and then format the cells 

as number.  A sort brings all the detects to a contiguous arrangement.

The numeric tables have the concentration (for detects) and the Reporting Limit (for non-detects) 

presented as a numeric value for graphing purposes. 

In both data table types, the units are located after the parameter name (column header). 

All units have been standardized to mg/L where appropriate.



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T <0.013: <0.0002: <0.0002: 0.025: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: <0.0003: 0.5J <0.0001: 0.007: <0.0001: 0.00082: 0.00026: <0.0002: <0.0001: <0.0001: 0.00012: <0.0069:

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T <0.05: <0.0006: <0.00038: 0.02: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: <0.004: <0.42: <0.0002: 0.018: <0.0001: <0.0022: <0.003: <0.0031: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 0.03: 0.0024: <0.00038: 0.018: <0.00047: 0.0052: <0.00008: <0.001: <0.0011: <0.00041: 0.068: <0.0001: 0.012: <0.00006: <0.0023: <0.0011: <0.00073: <0.0002: <0.00001: 0.00038: 0.017:

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 0.021: <0.0002: 0.00023: 0.026: <0.0003: <0.005: <0.0001: <0.00032: <0.0001: <0.0005: <0.054: <0.0001: 0.009: <0.0001: 0.00067: <0.0002: 0.00028: <0.0001: <0.0001: 0.00014: <0.0048J

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T <0.05: <0.0006: <0.00044: 0.018: <0.0013: <0.0084: <0.0005: <0.001: <0.0038: <0.0015J <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.0015: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T <0.081: <0.0005: 0.00044: 0.027: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: <0.0024: 0.46: 0.00038: 0.12: <0.00015: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: <0.0002: <0.0092:

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T <0.017: <0.00021: <0.00038: 0.019: <0.00047: 0.0056: <0.00008: <0.001: <0.0011: <0.00046: 0.047: <0.00006: 0.0068: <0.00006: <0.00089: <0.00084: <0.00073: <0.0002: <0.00001: 0.00037: <0.013:

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T <0.021: <0.0002: <0.0002: 0.026: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0025: <0.023: <0.00016: <0.0045: <0.0001: <0.00071: 0.0011: <0.0002: <0.0001: <0.0001: 0.00015: 0.012:

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T <0.05: <0.0006: <0.00049: 0.022: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: <0.0043: <0.42: <0.0002: <0.013: <0.0001: <0.0022: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T <0.034: <0.0005: <0.0002: 0.035: <0.0002: 0.0051: <0.0002: <0.0014: <0.002: <0.0024: <0.067: <0.0001: 0.011: <0.00016: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: <0.0002: <0.0051:

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 0.018: <0.0006: <0.00038: 0.017: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.0005: <0.044: <0.00006: 0.0014: <0.00006: <0.0011: 0.00097: <0.00073: <0.0002: <0.00001: <0.00061: <0.013:

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T <0.025: <0.0002: <0.0002: 0.055: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.00066: 0.32: <0.00073: 0.027: <0.0001: <0.00064: 0.00046: 0.00028: <0.0001: <0.0001: 0.00016: 0.0079:

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T <0.05: <0.0006: <0.00052: 0.024: <0.0013: <0.0084: <0.0005: <0.001: <0.0038: <0.0015J <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T <0.05: <0.0005: 0.00025: 0.036: <0.0002: 0.0065: <0.0002: <0.0014: <0.002: <0.0024: 0.18: 0.00012: 0.043: <0.00013: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: <0.0002: <0.011:

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T <0.016: <0.00027: <0.00038: 0.019: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00056: <0.044: <0.00006: 0.0019: <0.00006: <0.00088: 0.00091: <0.00073: <0.0002: <0.00001: <0.00073: <0.013:

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 0.042: <0.0002: <0.0002: 0.047: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: <0.00058: <0.023: <0.00011: <0.0027: <0.0001: 0.00093: <0.0002: <0.0002: <0.0001: <0.0001: 0.00036: <0.0069:

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T <0.43: <0.0006: <0.0004J 0.054: <0.0003: <0.0084: <0.0005J <0.001: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001J <0.0023: <0.003: <0.0013J <0.0002: <0.0002: 0.00027: <0.039:

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T <0.071: <0.0005: <0.0002: 0.038: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: <0.0024: 0.11: 0.00034: 0.0069: <0.00015: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: 0.00038: <0.0055:

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T <0.051: 0.0016: <0.00038: 0.044: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00045: <0.077: <0.00014: <0.0045: <0.00006: <0.0019: <0.001: <0.00073: <0.0002: <0.00001: 0.00059: <0.013:

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 0.45: <0.0002: <0.0002: 0.047: <0.0002: <0.0048: 0.00036: <0.0046: <0.0022: 0.016: 0.22: 0.0028: 0.12: <0.0001: <0.00096: 0.0064: <0.0002: <0.0001: <0.0001: 0.00025: 0.05:

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 3.4: <0.0006: <0.0004J 0.075: <0.0003: <0.0084: <0.0005J 0.0037: <0.0038: 0.034: 2.9J 0.0059: 0.21: <0.0001J <0.0023: 0.0077: <0.001J <0.0002: <0.0002: 0.0047: 0.082:

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 0.35: <0.0005: <0.0002: 0.04: <0.0002: <0.0048: 0.00028: <0.0014J <0.002: 0.016: 0.11J 0.00028: 0.099: <0.0001: 0.0008: 0.0052: <0.0008: <0.0001J <0.0001: 0.00036: 0.038:

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 0.31: <0.00036: <0.00038: 0.042: <0.00047: <0.0048: 0.00029: <0.001: 0.0015: 0.011: <0.13: <0.00017: 0.09: <0.00006: <0.001: <0.0053: <0.00073J <0.0002: <0.00001: <0.00061: 0.037:

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 0.47: <0.0002: <0.0002: 0.051: <0.0002: <0.0048: 0.00027: <0.0046: <0.0022: 0.017: 0.62: <0.0035: 0.17: <0.0001: 0.00096: 0.0075: 0.00026: <0.0001: <0.0001: 0.00048: 0.045:

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 0.5: <0.0006: <0.00057: 0.05: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: 0.021: <0.44: 0.00031: 0.21: <0.0001: <0.0022J 0.0099: <0.0026: <0.0002: <0.0002: <0.0002: 0.076:

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 0.36: <0.0005: <0.0002: 0.04: <0.0002: 0.0058: 0.00026: <0.0014: <0.002: 0.015: 0.29: 0.00031: 0.11: <0.00015: 0.0021: 0.0033: <0.0008: <0.0001J <0.0001: 0.00032: 0.033:

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 0.31: <0.00011: <0.00038: 0.047: <0.00047: 0.0051: 0.00026: <0.001: 0.0014: 0.0098: 0.28: <0.00022: 0.12: <0.00006: <0.00099: 0.0057: <0.00073J <0.0002: <0.00001: 0.00053: 0.039:

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 0.48: <0.00046: 0.00024: 0.048: <0.0002: <0.0048: 0.00029: <0.0046: <0.0022: 0.015: 1.1: <0.0016: 0.14: <0.0001: 0.0017: 0.0064: <0.0002: <0.0001: <0.0001: 0.00092: 0.034:

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T <0.89: <0.0006: <0.0004J 0.05: <0.0003J <0.0084: <0.0005: <0.0014: <0.0038: 0.023: 0.49: 0.0009: 0.2: <0.0001: <0.0023: 0.0073: <0.001: <0.0002: <0.0002: 0.00051: 0.078:

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 0.27: <0.0005: <0.0002: 0.038: <0.0002: 0.0074: <0.0002: <0.0014: <0.002: 0.01: 0.3: 0.0006: 0.08: <0.00012: <0.0017: 0.0039: <0.0008: <0.0001J <0.0001: 0.00026: <0.025:

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 0.27: <0.00013: <0.00038: 0.042: <0.00047: <0.0059: 0.00017: <0.001: <0.0011: 0.0077: 0.28: 0.00043: 0.085: <0.00006: <0.0011: 0.0045: <0.00073: <0.0002: <0.00001: 0.00034: 0.02:

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 0.88: 0.0043: 0.00075: 0.053: 0.00051: <0.0048: 0.00074: <0.0046: 0.0061: 0.02: 0.51: 0.0051: 0.22: <0.0001: 0.0057: 0.017: 0.00037: 0.00048: 0.00047: 0.0053: 0.059:

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 1.4: <0.0006: <0.0004: 0.045: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: 0.021: <0.42: 0.00057: 0.3: <0.0001J <0.0023: 0.011: <0.001: <0.0002: <0.0002: 0.00025: 0.092:

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 0.62: <0.0005: <0.0002: 0.037: <0.0002: 0.0061: <0.0002: <0.0014J 0.0021: 0.011: 0.25J 0.0008: 0.12: <0.0001: 0.0012: 0.0066: <0.0008: <0.0001J <0.0001: 0.00042: 0.036:

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 0.66: <0.00039: <0.00038: 0.04: <0.00047: 0.038: 0.00026: <0.001: 0.0024: 0.0084: 0.33: 0.00075: 0.14: <0.00006: <0.0012: 0.0079: <0.00073J <0.0002: <0.00001: 0.00047: <0.04:

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 0.79: <0.0002: <0.0002: 0.039: <0.0002: <0.0048: 0.00025: <0.0046: 0.0024: 0.012: 0.39: 0.0024: 0.21: <0.0001: 0.0013: 0.0086: <0.0002: <0.0001: <0.0001: 0.00051: <0.045:

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 1.3: <0.0006: 0.00047: 0.043: <0.0003: 0.0092: <0.0005: <0.001: <0.0038: 0.018: <0.42: 0.00075: 0.29: <0.0001J <0.0023: 0.011: <0.0014: <0.0002: <0.0002: 0.00041: 0.088:

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 0.55: <0.0005: <0.0002: 0.035: <0.0002: 0.006: <0.0002: <0.0014: <0.002: 0.007: 0.15: <0.00039: 0.11: 0.00017: 0.0011: 0.0059: <0.0008: <0.0001J <0.0001: <0.0002: 0.034:

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 0.6: <0.00029: <0.00038: 0.038: <0.00047: <0.0087: 0.00026: <0.001: 0.0022: 0.0083: 0.3: <0.00049: 0.14: <0.00006: <0.0012: 0.0078: <0.00073J <0.0002: <0.00001: 0.00059: <0.046:

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 0.22: <0.0005: <0.0002: 0.038: <0.0002: 0.0059: <0.0002: <0.0014J <0.002: 0.02: 0.22J 0.00092: 0.057: <0.0001: 0.001: 0.0035: <0.0008: <0.0001J <0.0001: 0.0003: 0.017:

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 0.26: <0.0016: <0.00038: 0.041: <0.00047: <0.0084: 0.00016: <0.001: 0.0012: <0.0069: 0.29: 0.0006: 0.074: <0.00006: <0.0022: 0.0043: <0.00073: <0.0002: <0.00001: 0.0005: <0.02:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T <0.011: <0.0002: <0.0002: 0.036: <0.0003: <0.005: <0.0001: <0.00045: <0.01: <0.0001: <0.00075: <0.052: <0.0001: <0.0035: <0.0001: 0.00087: <0.0002: <0.0002: <0.0001: <0.0001: 0.00036: <0.0021J

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 0.11: <0.0006: <0.00036: 0.054: <0.0003: <0.0084: <0.0005: <0.0014: <0.0038: <0.0034: <0.42: <0.0002: <0.013: <0.0001: <0.0022J <0.003: <0.0014: <0.0002: <0.0002: 0.00042: <0.039:

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-T01N-SFW-071603 Surface Water T <0.067: <0.0005: <0.0002: 0.028: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: <0.0024: 0.083: <0.0001: 0.0078: <0.0002: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: 0.00034: <0.0098:

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 0.038: <0.00011: <0.00038: 0.033: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00064: <0.044: <0.00006: <0.0035: <0.00006: <0.001: <0.001: <0.00073: <0.0002: <0.00001: 0.00056: <0.013:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 0.17: <0.0002: <0.0002: 0.025: <0.0003: <0.005: <0.0001: <0.00034: 0.0015J <0.0001: <0.00078: <0.082: <0.00012: 0.028: <0.0001: 0.00053: 0.0012: 0.00024: <0.0001: <0.0001: 0.00013: <0.031J

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T <0.17: <0.0006: <0.00046: 0.023: <0.0015: <0.0084: <0.0005: <0.0013: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.04:

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 0.1: <0.0005: <0.0002: 0.026: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0009: <0.033J 0.00011: 0.0096: <0.0001: 0.00042: 0.0016: <0.0008: <0.0001J <0.0001: 0.00023: 0.02:

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 0.15: <0.00011: <0.00038: 0.025: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00058: <0.061: <0.00015: 0.0091: <0.00006: <0.0011: <0.002: <0.00073: <0.0002: <0.00001: <0.00052: 0.023:

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 0.052: <0.0002: <0.0002: 0.016: <0.0002: <0.0048: 0.00013: <0.0046: <0.0022: 0.00075: <0.023: <0.00018: <0.0029: <0.0001: <0.00067: 0.00061: 0.0004: <0.0001: <0.0001: 0.0002: 0.01:

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T <0.08: <0.0006: <0.00048: 0.015: <0.0014: <0.0084: <0.0005: <0.0011: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.0021: <0.0002: <0.0002: <0.0002: <0.039:

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 0.035: <0.0005: <0.0002: 0.011: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0024: <0.033: <0.0001: 0.00076J <0.0001: <0.0017: <0.0021J <0.0008: <0.0001J <0.0001: 0.00033: <0.0038:

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RR-13-T01N-SFW-092503 Surface Water T 0.059: <0.00059: <0.00038: 0.013: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00048: <0.076: <0.00019: <0.0041: <0.00006: <0.0011: <0.00094: <0.00073: <0.0002: <0.00001: 0.00056: <0.013:

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 0.041: <0.0002: <0.0002: 0.016: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0003: 0.031: <0.00011: <0.0025: <0.0001: <0.00081: 0.0004: 0.00028: <0.0001: <0.0001: 0.00026: 0.0086:

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T <0.057: <0.00084: <0.00051: 0.016: <0.00047: <0.0084: <0.0005: <0.001: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.0018: <0.0002: <0.0002: <0.0002: <0.039:

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T <0.024: <0.0005: <0.0002: 0.011: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: 0.0011: <0.033J <0.0001: 0.00091J <0.0001: 0.0005: <0.0006: <0.0008: <0.0001J <0.0001: 0.00032: <0.0069J

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 0.14: <0.00073: <0.00038: 0.014: <0.00047: <0.0048: <0.00008: 0.0011: <0.0011: <0.00065: 0.13: <0.00039: 0.0068: <0.00006: <0.0012: <0.0011: <0.00073: <0.0002: <0.00001: 0.00059: <0.013:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 0.056: <0.00022: <0.0002: 0.03: <0.0003J <0.005J <0.0001: <0.0019: 0.0015J <0.0034: 0.00077: <0.038: <0.0001: <0.0036: <0.0001J 0.00062: <0.0002: <0.0002J <0.0001: <0.0001: 0.00024: <0.0021J

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T <0.05: <0.0006: <0.00053: 0.031: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: <0.004: <0.42: <0.0002: <0.013: <0.0001: <0.0022: <0.003: <0.001: <0.0002: <0.0002: 0.00021: <0.039:

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 0.051: <0.0005: <0.0002: 0.026: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: 0.001: 0.042J <0.0001: 0.013: <0.0001: 0.00039: <0.0006: <0.0008: <0.0001J <0.0001: 0.00044: <0.0016J

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T <0.031: <0.00011: <0.00038: 0.03: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.0005: <0.044: <0.00006: 0.0077: <0.00006: <0.00073: <0.00092: <0.00073J <0.0002: <0.00001: <0.00071: <0.013:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 0.06: <0.0018: 0.00025: 0.015: 0.00069: <0.0084: <0.0005: <0.001: <0.0038: <0.0015: <0.31: <0.0002: <0.01: <0.0001: <0.0023: <0.003: <0.0024: <0.0002: <0.0002: 0.0002: <0.021:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 0.03: <0.0005: <0.0002: 0.032: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0024: <0.033: <0.00014: <0.0007J <0.0001: 0.0022: <0.0021J <0.0008: <0.0001J <0.0001: 0.0003: <0.0031:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 0.056: <0.00011: <0.00038: 0.014: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.0005: 0.056: <0.00016: <0.003: <0.00006: <0.00073: <0.00096: <0.00073: <0.0002: <0.00001: 0.0005: <0.013:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 2.2: <0.0002: 0.00023: 0.049: 0.00036: <0.005: 0.00039: 0.0019: <0.01: 0.0033: 0.014: 1.7: 0.0014: 0.36: <0.0001: 0.003: 0.011: 0.00029: <0.0059: <0.0001: 0.00042: 0.08:

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T <1.9: <0.0006: <0.0004: 0.042: <0.0003J <0.0084: <0.0005: <0.0011: 0.0041: 0.02: <0.42: 0.00067: 0.38: <0.0001: 0.0023: 0.019: <0.001: <0.0002: <0.0002: <0.0002: 0.17:

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 0.45: <0.0021: 0.00035: 0.036: 0.00028: 0.0091: 0.00038: <0.0014: <0.002: 0.0056: 0.11: 0.00026: 0.15: <0.0001: 0.0076: 0.0093: <0.0016: <0.0001J <0.0001: <0.0014: 0.068:

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 0.89: <0.00011: <0.00038: 0.042: <0.00047: <0.008: 0.00043: <0.001: 0.0024: 0.009: 0.55: 0.0012: 0.23: <0.00006: 0.0037: 0.013: <0.00073: <0.0002: <0.00001: <0.00047: 0.1:

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 1.9: <0.0002: 0.00035: 0.06: 0.00021: <0.0048: 0.00026: <0.0046: <0.0022: 0.014: 2.3: 0.0025: 0.21: <0.0001: <0.00094: 0.0069: 0.00033: <0.0001: <0.0001: 0.00075: 0.039:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 1.1J <0.0006: <0.0004J 0.032: 0.0002: <0.01: <0.0004J <0.0037: 0.0039: 0.014: <0.27J 0.00032: 0.28: <0.0001: <0.0011: 0.015: <0.0016: <0.0002: <0.0002: <0.0004: 0.073:

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T <1.6: <0.0006: <0.0004: 0.045: <0.0003J <0.0084: <0.0005: <0.001: 0.0039: 0.022: 0.74: 0.001: 0.27: <0.0001: <0.0023: 0.0096: <0.001: <0.0002: <0.0002: 0.00027: 0.081:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 1.4: <0.0003: 0.00027: 0.047: <0.0011: <0.0084: <0.0005: <0.001: <0.0038: 0.016: 0.86: 0.00088: 0.19: <0.0001: <0.0023: 0.013: 0.00068: <0.0001: <0.0001: 0.00036: 0.049:

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 0.52: <0.0005: <0.0002: 0.034: <0.0004: 0.0071: <0.0002: <0.0019: <0.0037: 0.0071: 0.22: 0.00058: 0.099: <0.00017: 0.0011: 0.0048: <0.0008: <0.0001J <0.0001: 0.00026: <0.03:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 0.61: <0.00011: <0.00038: 0.04: <0.00047: <0.0055: 0.00024: <0.001: 0.0018: 0.0075: 0.4: 0.00086: 0.13: <0.00006: <0.0013: 0.007: <0.00073: <0.0002: <0.00001: 0.00061: 0.034:

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 0.7: <0.0005: <0.0002: 0.038: <0.0004: <0.0063: <0.0002: <0.0011: <0.0029: 0.0089: 0.19: 0.00033: 0.15: <0.0001J 0.0012: 0.0058J <0.0003: <0.0001: <0.0001: 0.00012: 0.044J

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 1: <0.0012: <0.0002: 0.033: <0.001: <0.012: 0.00034: <0.0057: <0.0037: 0.013: 0.28: 0.0003: 0.21: <0.0001: <0.0012: <0.017: <0.0003J <0.0001: <0.0001: <0.0002: 0.063:

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 0.97: <0.0002J 0.0001: 0.032: 0.00035: 0.0056: 0.00041: <0.0015J 0.0034: 0.013: <0.2: 0.0002J 0.25: <0.0001: <0.0007: 0.015: <0.00094J <0.0001J <0.0001: <0.0001J 0.075:

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 1.3: <0.00052: 0.00027: 0.052: <0.0002: 0.0084: 0.00023: <0.0008J 0.0017: 0.017: 1.1: <0.0027: 0.14: <0.0001: <0.002: 0.0075: <0.0007: <0.0001J <0.00012: 0.00083: 0.045:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 1.2: <0.0002: 0.0002: 0.049: <0.0002: <0.0048: 0.00019: <0.0046: <0.0022: 0.0089: 1.3: 0.002: 0.16: <0.0001: 0.0014: 0.0047: 0.00024: <0.0001: <0.0001: 0.00048: 0.024:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T <1.1J <0.0006: <0.0004J 0.033: <0.0002: 0.0041: <0.0004J <0.0037: 0.0033: 0.0079: <0.44J 0.00031: 0.29: <0.0001: <0.0027: 0.014: <0.0016: <0.0002: <0.0002: <0.0004: 0.081:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T <1.4: <0.0006: <0.0004J 0.042: <0.0003J <0.0084: <0.0005: <0.001: <0.0038: 0.016: <0.31: 0.0008: 0.19: <0.0001: <0.0023: 0.0085: <0.001: <0.0002: <0.0002: 0.00046: <0.06:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 1.1: <0.0003: <0.0002: 0.045: <0.00076: <0.0084: <0.0005: <0.001: <0.0038: 0.012: 0.64: 0.0007: 0.15: <0.0001: <0.0023: 0.0054: <0.0005: <0.0001: <0.0001: 0.00033: 0.038:

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 0.3: <0.0005: <0.0002: 0.035: <0.0004: 0.0075: <0.0002: <0.0019: <0.0037: 0.005: 0.073: 0.00021: 0.066: <0.00013: 0.0018: 0.0037: <0.0008: <0.0001J <0.0001: 0.00038: <0.019:

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 0.52: <0.00011: <0.00038: 0.044: <0.00047: <0.013: 0.00021: <0.001: 0.0017: 0.0065: 0.38: 0.00081: 0.12: <0.00006: <0.0013: 0.0061: <0.00073: <0.0002: <0.00001: 0.00062: 0.031:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 0.54: <0.0005: <0.0002: 0.039: <0.0004: <0.0084: <0.0002: <0.0011: <0.0029: 0.0072: 0.16: 0.00023: 0.12: <0.0001J 0.0013: 0.0043J 0.0003: <0.0001: <0.0001: 0.00013: 0.042J

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 0.92: <0.0012: <0.0002: 0.035: <0.001: <0.012: 0.00029: <0.0057: <0.0037: 0.012: 0.21: 0.00032: 0.17: <0.0001: <0.0017: <0.017: 0.00061J <0.0001: <0.0001: <0.0002: 0.065:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 2.4: <0.00049: 0.00024: 0.049: 0.00025: 0.0058: 0.00033: <0.0008J 0.0025: 0.022: 1.5: <0.0031: 0.22: <0.0001: <0.0027: 0.011: <0.0007: <0.0001J <0.00013: 0.001: 0.082:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 0.79: <0.0002: 0.00029: 0.044: <0.0002: <0.0048: 0.00021: <0.0046: <0.0022: 0.011: 0.83: <0.0014: 0.16: <0.0001: 0.0012: 0.0052: <0.0002: <0.0001: <0.0001: 0.00053: 0.025:

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 1.1J <0.0017: <0.0004J 0.037: 0.00022: <0.013: <0.0004J <0.0037: 0.0025: 0.0092: <0.56J 0.00034: 0.2: <0.0001: <0.0011: 0.011: <0.0016: <0.0002: <0.0002: <0.0004: 0.056:

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T <1.6: <0.0006: <0.0004J 0.049: <0.0003J <0.0084: <0.0005: <0.0015: <0.0038: 0.018: 0.89: 0.0025: 0.22: <0.0001: <0.0023: 0.01: <0.001: <0.0002: <0.0002: 0.0011: 0.07:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 1: <0.0003: 0.00022: 0.046: <0.00097: <0.0084: <0.0005: <0.001: <0.0038: 0.014: 0.48: 0.0008: 0.16: <0.0001: <0.0023: 0.0044: 0.00057: <0.0001: <0.0001: 0.00037: 0.044:

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 0.41: <0.0005: <0.0002: 0.035: <0.0004: 0.007: <0.0002: <0.0019: <0.0037: 0.0062: 0.088: 0.00027: 0.12: <0.00021: 0.0014: 0.005: <0.0008: <0.0001J <0.0001: <0.0002: 0.04:

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 0.51: <0.00039: <0.00038: 0.043: <0.00047: <0.0067: 0.00022: <0.001: 0.0018: 0.0067: 0.38: 0.0009: 0.12: <0.00006: <0.0015: 0.0061: <0.00073: <0.0002: <0.00001: 0.00038: 0.032:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 0.55: <0.0005: <0.0002: 0.039: <0.0004: <0.0063: <0.0002: <0.0011: <0.0029: 0.0071: 0.13: 0.00039: 0.12: <0.0001J 0.0014: 0.0047J 0.00034: <0.0001: <0.0001: 0.00019: 0.038J

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 1.2: <0.0012: 0.00024: 0.04: <0.001: <0.012: 0.0003: <0.0057: <0.0037: 0.013: 0.28: 0.00036: 0.19: <0.0001: <0.0016: <0.017: 0.00055J <0.0001: <0.0001: 0.0002: 0.069:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 0.71: <0.00058: 0.00026: 0.044: <0.0002: 0.0067: 0.00024: <0.0008J <0.0011: 0.015: 0.56: <0.003: 0.11: <0.0001: <0.0024: 0.0063: <0.0007: <0.0001J <0.00013: 0.00097: 0.035:

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 0.71: <0.0002: 0.0002: 0.04: <0.0002: <0.0048: 0.00017: <0.0046: <0.0022: 0.0098: 0.69: <0.0013: 0.15: <0.0001: 0.0011: 0.0061: <0.0002: <0.0001: <0.0001: 0.00045: 0.036:

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T <1.1: <0.0018: <0.0004: 0.041: <0.0003J 0.01: <0.0005: <0.001: <0.0038: 0.014: 0.51: 0.00036: 0.18: <0.0001: 0.0029: 0.022: <0.001: <0.0002: <0.0002: 0.00025: 0.17:

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 0.59: <0.0005: <0.0002: 0.036: <0.00041: 0.0058: 0.00063: <0.0014: <0.002: 0.0079: 0.097: 0.00015: 0.11: <0.0001: <0.0017: 0.017: <0.0016: <0.0001J <0.0001: <0.00021: 0.13:

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 0.68: <0.00014: <0.00038: 0.044: <0.00047: <0.0055: 0.00036: <0.001: 0.0016: 0.007: 0.54: 0.0016: 0.11: <0.00006: <0.0016: 0.013: <0.00073: <0.0002: <0.00001: 0.00056: 0.083:

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 0.76: <0.0002: 0.00023: 0.037: <0.0002: <0.0059: 0.00026: <0.0046: <0.0022: 0.0083: 0.45: 0.001: 0.16: <0.0001: 0.0016: 0.0082: 0.00034: <0.0001: <0.0001: 0.00039: 0.052:

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T <0.76J <0.0006: <0.0004J 0.033: <0.0002: 0.0035: 0.00045J <0.0037: 0.0021: 0.0087: <0.27J 0.00022: 0.18: <0.0001: <0.0031: 0.032: <0.0016: <0.0002: <0.0002: <0.0004: 0.19:

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T <1.2: <0.0006: <0.0004: 0.04: 0.00034J <0.0084: <0.0005: <0.001: <0.0038: 0.011: <0.42: 0.00053: 0.17: <0.0001: <0.0023: 0.021: <0.001: <0.0002: <0.0002: 0.0002: 0.16:

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 1.5: <0.0003: 0.00046: 0.056: <0.0011: <0.0084: <0.0005: <0.001: <0.0038: 0.014: 1.2: 0.0041J 0.16: <0.0001: <0.0023: 0.016: 0.00074: <0.0001: <0.0001: 0.0013: 0.12:

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 0.54: <0.0005: <0.0002: 0.036: <0.0004: 0.0063: 0.00053: <0.0019: <0.0037: 0.0062: 0.092: 0.00023: 0.1: <0.00018: 0.0019: 0.017: <0.0008: <0.0001J <0.0001: 0.00027: 0.12:

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-T01N-SFW-092503 Surface Water T 0.59: <0.0013: <0.00038: 0.044: <0.00047: <0.011: 0.00039: <0.001: 0.0019: <0.0062: 0.47: 0.00097: 0.12: <0.00006: 0.0027: 0.015: <0.00073: <0.0002: <0.00001: <0.00043: 0.092:

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 0.53: <0.0005: <0.0002: 0.04: <0.0004: <0.0063: 0.00035: <0.0011: <0.0029: 0.0057: 0.1: <0.0002: 0.11: <0.0001J 0.0022: 0.014: 0.00036: <0.0001: <0.0001: <0.0001: 0.11J

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 0.57: <0.0012: <0.0002: 0.036: <0.001: <0.012: 0.00033: <0.0057: <0.0037: 0.0054: 0.095: 0.00019: 0.11: <0.0001: <0.0027: <0.017: 0.0006J <0.0001: <0.0001: <0.0002: 0.084:

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 1.6: <0.00049: 0.0002: 0.048: <0.0002: 0.0061: 0.00021: <0.0008J <0.0011: 0.012: 1.2: <0.0023: 0.1: <0.0001: <0.0026: 0.0071: <0.0007: <0.0001J <0.00012: 0.00084: 0.041:

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 1.3: <0.0002: 0.0003: 0.047: <0.0002: <0.0048: 0.00032: <0.0046: <0.0022: 0.0099: 1.3: 0.0023: 0.17: <0.0001: 0.0017: 0.0091: <0.0002: <0.0001: <0.0001: 0.00059: 0.05:

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T <0.77J <0.0011: <0.0004J 0.036: 0.00024: <0.0087: 0.00067J <0.0037: 0.0031: 0.011: <0.27J 0.0003: 0.19: <0.0001: <0.0034: 0.029: <0.0016: <0.0002: <0.0002: <0.0004: 0.18:

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T <1.1: <0.0006: <0.0004J 0.038: <0.0003J <0.0084: <0.0005: <0.001: <0.0038: 0.011: <0.31: 0.00026: 0.18: <0.0001: <0.0023: 0.021: <0.001: <0.0002: <0.0002: 0.00022: 0.15:

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 1.3: <0.00056: 0.00025: 0.045: <0.0014: <0.0084: <0.0005: <0.001: <0.0038: 0.013: 0.79: 0.001: 0.15: <0.0001: 0.003: 0.016: 0.00067: <0.0001: <0.0001: 0.0004: 0.11:

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 0.53: <0.0005: <0.0002: 0.034: <0.0004: 0.0063: 0.0005: <0.0019: <0.0037: 0.0064: 0.084: 0.00024: 0.11: <0.00018: 0.0019: 0.016: <0.0008: <0.0001J <0.0001: 0.00023: 0.12:

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 0.63: <0.00016: <0.00038: 0.042: <0.00047: <0.0078: 0.00042: <0.001: 0.0017: <0.0067: 0.38: 0.00096: 0.11: <0.00006: <0.002: 0.015: <0.00073: <0.0002: <0.00001: <0.0007: 0.087:

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 0.55: <0.0005: <0.0002: 0.038: <0.0004: <0.0063: 0.00044: <0.0011: <0.0029: 0.0062: 0.089: 0.00024: 0.12: <0.0001: 0.0023: 0.015: <0.0003: <0.0001: <0.0001: <0.0001: 0.11J

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 0.59: <0.0012: <0.0002: 0.04: <0.001: <0.012: 0.0003: <0.0057: <0.0037: 0.0066: 0.12: 0.00022: 0.13: <0.0001: 0.0025: <0.017: 0.001J <0.0001: <0.0001: <0.0002: 0.081:

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 0.94: <0.00053: 0.00023: 0.047: <0.0002J 0.0039: 0.00025: <0.0008J 0.002J 0.015: 0.83: <0.0028: 0.12: <0.0001: <0.0024: 0.0082: <0.0007: <0.0001J <0.00012: 0.00086: 0.05:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 1.1: <0.0002: <0.0002: 0.035: <0.0002: <0.005: 0.00029: <0.0046: <0.01: <0.0022: 0.013: 0.45: 0.00094: 0.21: <0.0001: 0.0018: 0.0092: 0.0002: <0.0001: <0.0001: 0.00033: 0.058:

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T <1.1J <0.0006: <0.0004J 0.035: 0.00026: <0.006: 0.00081J <0.0037: 0.0037: 0.017: <0.27J 0.00027: 0.26: <0.0001: <0.0021: 0.028: <0.0016: <0.0002: <0.0002: <0.0004: 0.16:

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T <1.4: <0.00082: <0.0004: 0.037: 0.00044J <0.0084: <0.0005: <0.001: 0.0039: 0.017: <0.42: 0.00038: 0.25: <0.0001: <0.0023: 0.021: <0.001: <0.0002: <0.0002: <0.0002: 0.15:

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 2.1: <0.0003: 0.00028: 0.055: <0.0014: <0.0084: <0.0005: <0.001: <0.0038: 0.021: 1.4: 0.0015: 0.21: <0.0001: 0.0029: 0.018: 0.00054: <0.0001: <0.0001: 0.00055: 0.13:

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 0.71: <0.0005: <0.0002: 0.036: <0.0004: 0.0061: 0.00057: <0.0019: <0.0037: 0.0086: 0.1: 0.00023: 0.14: <0.00015: 0.0019: 0.017: <0.0008: <0.0001J <0.0001: <0.0002: 0.13:

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 0.84: <0.00037: <0.00038: 0.044: <0.00047: <0.0083: 0.00044: <0.001: 0.0026: 0.0096: 0.43: 0.00093: 0.15: <0.00006: <0.0021: 0.015: <0.00073: <0.0002: <0.00001: 0.0005: 0.093:

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 0.83: <0.0005: <0.0002: 0.038: 0.0005: <0.0063: 0.00048: <0.0011: <0.0029: 0.0094: 0.13: <0.0002: 0.16: <0.0001J 0.0021: 0.015: <0.0003: <0.0001: <0.0001: 0.00011: 0.12J

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 1: <0.0012: <0.0002: 0.033: <0.0017: <0.012: 0.00044: <0.0057: <0.0037: 0.012: 0.12: 0.00024: 0.2: <0.0001: 0.0024: 0.014: 0.0007J <0.0001: <0.0001: <0.0002: 0.089:

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 0.97: <0.00047: 0.00021: 0.043: <0.0002: 0.0043: 0.00021: <0.0008J 0.0016J 0.017: 0.66: <0.0026: 0.14: <0.0001: <0.0024: 0.0087: <0.0007: <0.0001J <0.00012: 0.00081: 0.052:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 1.9: <0.0002: 0.00021: 0.035: <0.0002: <0.0048: 0.00043: <0.0046: <0.01: 0.0037: 0.02: 0.61: 0.0011: 0.32: <0.0001: 0.0019: 0.012: 0.00038: <0.0001: <0.0001: 0.00031: 0.086:

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 3.3J <0.0006: <0.0004J 0.037: 0.00071: <0.0092: 0.0013J <0.0037: 0.0073: 0.035: <0.79J 0.00024: 0.53: <0.0001: <0.0036: 0.037: <0.0016: <0.0002: <0.0002: <0.0004: 0.25:

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T <2.1: <0.0006: <0.0004J 0.038: <0.0003: 0.009: <0.0005J <0.001: 0.0049: 0.026: <0.42: 0.0004: 0.37: <0.0001: 0.0024: 0.025: <0.001J <0.0002: <0.0002: <0.0002: 0.2:

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 2.3: <0.00054: <0.0002: 0.045: <0.0015: <0.0084: <0.0005: <0.001: <0.0038: 0.025: 1: 0.00054: 0.29: <0.0001: 0.0026: 0.019: <0.0005: <0.0001: <0.0001: 0.00021: 0.15:

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 1.1: <0.0005: <0.0002: 0.036: <0.0002J 0.006: 0.00067: <0.0014: 0.002: 0.013: 0.23: <0.00043: 0.19: 0.00017: 0.0023: 0.021: <0.0008: <0.0001J <0.0001: 0.00022: 0.13:

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 1.3: <0.0011: <0.00038: 0.049: <0.00047: <0.0067: 0.00048: <0.001: 0.0032: 0.013: 0.65: 0.0013: 0.23: <0.00006: 0.0029: 0.016: <0.00073: <0.0002: <0.00001: <0.00077: 0.11:

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 1.3: <0.0011: <0.0002: 0.038: 0.00056: 0.0074: 0.00042: <0.0011: 0.0031: 0.014: 0.24: 0.00031: 0.23: <0.0001J 0.0024: 0.016: 0.00037: <0.0001: <0.0001: <0.0001: 0.13J

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 1.7: <0.0012: <0.0002: 0.034: <0.001: <0.012: 0.00043: <0.0057: 0.0039: 0.018: <0.22: 0.00016: 0.29: <0.0001: 0.0027: <0.017: 0.00091J <0.0001: <0.0001: <0.0002: 0.12:

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 2.1: <0.0002J <0.0001: 0.032: 0.00049: 0.005: 0.00058: <0.0015J 0.0044: 0.025: 0.29: <0.0001J 0.34: <0.0001: 0.0024: 0.021: <0.00074J <0.0001J <0.0001: <0.0001J 0.12:

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 1.3: <0.00047: 0.00026: 0.043: <0.0002: 0.0065: 0.00034: <0.0008J 0.0017J 0.021: 0.75: <0.0026: 0.19: <0.0001: <0.0025: 0.0099: <0.0007: <0.0001J <0.00012: 0.00083: 0.067:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 2.2: <0.0002: <0.0002: 0.035: 0.00028: <0.0053: 0.00046: <0.0046: <0.01: 0.0041: 0.022: 0.64: 0.00088: 0.41: <0.0001: 0.0018: 0.014: 0.0003: <0.0001: <0.0001: 0.00029: 0.11:

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T <3.5: <0.0006: <0.0004J 0.044: <0.0003J <0.0084: 0.00054: <0.001: 0.0054: 0.034: 0.83: 0.0014: 0.47: <0.0001: <0.0023: 0.028: <0.0025J <0.0002: <0.0002: 0.00057: 0.23:

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 1.2: <0.0005: <0.0002: 0.038: <0.00046: 0.006: 0.00066: <0.0014: 0.0022: 0.015: 0.2: 0.00029: 0.24: <0.0001: 0.0027: 0.021: <0.0016: <0.0001J <0.0001: <0.0007: 0.16:

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 1.4: <0.00038: <0.00038: 0.037: <0.00047: <0.0067: 0.0006: <0.001: 0.0031: 0.015: 0.44: 0.00098: 0.24: <0.00006: <0.0023: 0.017: <0.00073: <0.0002: <0.00001: 0.00044: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 2.2: <0.0002: 0.0002: 0.035: 0.00034: <0.0052: 0.00048: <0.0046: <0.01: 0.0045: 0.022: 0.65: 0.00099: 0.43: <0.0001: 0.0018: 0.014: 0.00034: <0.0001: <0.0001: 0.00037: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 2.9J <0.0013: <0.0004J 0.032: 0.00057: 0.01: 0.001J <0.0037: 0.007: 0.029: <0.5J 0.00024: 0.6: <0.0001: <0.004: 0.032: <0.0016: <0.0002: <0.0002: <0.0004: 0.25:

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 2.1: <0.0006: <0.0004: 0.035: 0.00054: <0.0084: 0.00064: 0.001: 0.0048: 0.027: <0.42: 0.00034: 0.45: <0.0001: <0.0023: 0.024: <0.0016: <0.0002: <0.0002: <0.0004: 0.21:

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 2.9: <0.0003: 0.00023: 0.05: <0.0015: <0.0084: 0.00061: <0.001: <0.0038: 0.028: 1.2: 0.0012: 0.38: <0.0001: 0.0042: 0.022: 0.00062: <0.0001: <0.0001: 0.0004: 0.17:

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 1.3: <0.0005: <0.0002: 0.035: 0.00053: 0.006: 0.00065: <0.0019: <0.0037: 0.015: 0.23: 0.0004: 0.24: <0.00015: 0.002: 0.02: <0.0008: <0.0001J <0.0001: 0.00032: 0.16:

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 1.4: <0.00051: <0.00038: 0.037: <0.00047: <0.0048: 0.00054: <0.001: 0.0027: 0.014: 0.44: 0.00083: 0.26: <0.00006: <0.0022: 0.017: <0.00073: <0.0002: <0.00001: <0.00084: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 1.6: <0.0005: <0.0002: 0.039: 0.00049: <0.0063: 0.00058: <0.0011: 0.0033: 0.016: 0.25: 0.00028: 0.3: <0.0001J 0.0025: 0.033: 0.00038: <0.0001: <0.0001: 0.0001: 0.15J

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 2.1: <0.0012: <0.0002: 0.034: <0.001: <0.012: 0.00075: <0.0057: 0.004: 0.02: <0.2: 0.00016: 0.4: <0.0001: 0.0028: 0.019: 0.001J <0.0001: <0.0001: <0.0002: 0.15:

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 0.83: <0.00047: 0.00024: 0.049: <0.0002: 0.0068: <0.0002: <0.0008J <0.0011: 0.016: 0.73: <0.0025: 0.12: <0.0001: <0.0021: 0.0068: <0.0007: <0.0001J <0.00012: 0.00089: 0.04:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 1.9: <0.0002: 0.00024: 0.032: 0.00031: <0.006: 0.00058: <0.0046: <0.01: 0.0044: 0.019: 0.58: 0.001: 0.46: <0.0001: 0.0017: 0.016: 0.00044: <0.0001: <0.0001: 0.00035: 0.12:

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 2: <0.0006: <0.0004: 0.037: 0.00063: <0.0084: 0.00058: <0.001: 0.0041: 0.026: <0.42: 0.00049: 0.47: <0.0001: <0.0023: 0.028: <0.0016: <0.0002: <0.0002: <0.0004: 0.23:

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 1.1: <0.0005: <0.0002: 0.036: 0.00047: 0.0063: 0.00072: <0.0019: <0.0037: 0.011: 0.16: 0.00025: 0.28: <0.00012: 0.002: 0.021: <0.0008: <0.0001J <0.0001: <0.0002: 0.16:

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 1.4: 0.0028: <0.00038: 0.039: <0.00047: <0.0048: 0.00062: <0.001: 0.0028: 0.014: 0.42: 0.00069: 0.29: <0.00006: 0.0038: 0.018: <0.00073: <0.0002: <0.00001: <0.00068: 0.13:

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 2: <0.0002: 0.00025: 0.034: 0.0003: <0.0053: 0.0006: <0.0046: 0.0044: 0.02: 0.74: 0.0013: 0.47: <0.0001: 0.0016J 0.016: 0.00026: <0.0001: <0.0001: 0.00035: 0.12:

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 2.4: <0.0006: <0.0004: 0.039: 0.00086: 0.01: <0.0005: <0.001: 0.0038: 0.028: <0.98: 0.00082: 0.53: <0.0001: <0.0023: 0.028: <0.0016: <0.0002: <0.0002: <0.0004: 0.25:

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 1.2: <0.0005: <0.0002: 0.037: 0.00035: 0.0056: 0.00071: <0.0014: 0.0024: 0.013: 0.26: 0.0017: 0.27: <0.00017: 0.0031: 0.021: <0.0008: <0.0001J <0.0001: <0.0002: 0.16:

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 1.4: <0.00083: <0.00038: 0.039: <0.00047: <0.0048: 0.00064: <0.001: 0.0025: 0.014: 0.41: 0.00058: 0.29: <0.00006: <0.0026: 0.018: <0.00073: <0.0002: <0.00001: <0.00061: 0.13:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 1.9: <0.00024: 0.00021: 0.033: 0.00033: <0.0076: 0.0005: <0.0046: <0.01: 0.0039: 0.018: 0.65: 0.0011: 0.43: <0.0001: 0.0017: 0.014: 0.00038: <0.0001: <0.0001: 0.00035: 0.1:

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 1.8: <0.0006: <0.0004: 0.036: 0.00047: <0.0084: <0.0005: <0.001: <0.0038: 0.023: <0.7: 0.0006: 0.44: <0.0001: <0.0023: 0.023: <0.0016: <0.0002: <0.0002: <0.0004: 0.22:

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 1.2: <0.0005: <0.0002: 0.037: 0.0003: 0.0056: 0.00071: <0.0014: <0.002: 0.013: 0.25: 0.00031: 0.27: <0.00015: 0.0026: 0.02: <0.0008: <0.0001J <0.0001: <0.0002: 0.16:

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 1.3: <0.00011: <0.00038: 0.042: <0.00053: <0.0048: 0.00061: <0.001: 0.0039: 0.014: 0.52: 0.00085: 0.3: 0.00007: <0.0022: 0.018: <0.00073J <0.0002: <0.00001: 0.00056: 0.13:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 2.8: <0.0002: <0.0002: 0.059: 0.00051: <0.005: 0.00048: 0.0022: <0.01: 0.0038: 0.017: 2.2: 0.0012: 0.41: <0.0001: 0.0025: 0.013: 0.00035: <0.0059: <0.0001: 0.00038: 0.097:

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T <2.4: <0.0006: <0.0004J 0.041: <0.0003J <0.0084: 0.00055: <0.001: <0.0038: 0.022: <0.31: 0.00034: 0.39: <0.0001: 0.0023: 0.023: <0.0027: <0.0002: <0.0002: 0.00023: 0.17:

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 0.5: <0.0005: <0.0002: 0.036: <0.00034: 0.006: 0.00037: <0.0014: <0.002: 0.0065: 0.13: 0.00024: 0.16: <0.0001: 0.0052: 0.011: <0.0016: <0.0001J <0.0001: <0.00052: 0.078:

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 1.1: <0.00011: <0.00038: 0.041: <0.00047: <0.0048: 0.00049: <0.001J 0.0022: 0.012: 0.67: 0.0017: 0.24: <0.00006: 0.0034: 0.015: <0.00073J <0.0002: <0.00001: 0.0005: 0.11:

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 0.85: <0.0002: <0.0002: 0.041: <0.0002: <0.0048: 0.00025: <0.0046: 0.0025: 0.013: 0.5: 0.0011: 0.22: <0.0001: 0.001: 0.0088: <0.0002: <0.0001: <0.0001: 0.00037: 0.049:

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 1.1J <0.0006: <0.0004J 0.034: 0.00024: <0.011: 0.0005J <0.0037: 0.006: 0.016: <0.28J <0.0002: 0.36: <0.0001: <0.0011: 0.02: <0.0016: <0.0002: <0.0002: <0.0004: 0.11:

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 1.2: <0.0006: <0.0004J 0.045: <0.0003: <0.0084: <0.0005J <0.001: <0.0038: 0.018: <0.42: 0.0011: 0.31: <0.0001J <0.0023: 0.011: <0.001J <0.0002: <0.0002: 0.00046: 0.093:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 1.1: <0.00036: <0.0002: 0.046: <0.0014: <0.0084: <0.0005: <0.001: <0.0038: 0.015: 0.62: 0.0007: 0.2: <0.0001: 0.0024: 0.0078: <0.0005: <0.0001: <0.0001: 0.00037: 0.053:

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 0.49: <0.0005: <0.0002: 0.032: <0.0002: 0.006: <0.0002: <0.0014: <0.002: 0.0067: 0.12: <0.00036: 0.092: 0.00019: 0.0011: 0.0054: <0.0008: <0.0001J <0.0001: <0.0002: 0.031:

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 0.56: <0.00011: <0.00038: 0.038: <0.00047: <0.0075: 0.00024: <0.001: 0.0021: 0.0076: 0.3: <0.00047: 0.14: <0.00006: <0.00094: 0.0075: <0.00073J <0.0002: <0.00001: 0.00064: <0.044:

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 0.74: <0.0005: <0.0002: 0.038: <0.0004: <0.0063: 0.00027: <0.0011: <0.0029: 0.0097: 0.17: 0.00028: 0.17: <0.0001J 0.00094: 0.0066J <0.0003: <0.0001: <0.0001: 0.00016: 0.052J

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 1: <0.0012: <0.0002: 0.036: <0.0015: <0.012: 0.00037: <0.0057: <0.0037: 0.014: 0.29: 0.0007: 0.24: <0.0001: 0.001: 0.012: 0.00074J <0.0001: <0.0001: <0.0002: 0.071:

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 1.1: <0.0002J <0.0001: 0.031: 0.00034: 0.0064: 0.00037: <0.0015J 0.0033: 0.012: 0.19: 0.00022: 0.24: <0.0001: <0.0007: 0.012: <0.00086J <0.0001J <0.0001: <0.0001J 0.064:

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 0.71: <0.00047: 0.00022: 0.043: <0.0002: 0.0058: <0.0002: <0.0008J 0.0019: 0.015: 0.54: <0.0022: 0.12: <0.0001: <0.0019: 0.0071: <0.0007: <0.0001J <0.00012: 0.00074: 0.04:

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 0.81: <0.0002: 0.00031: 0.039: <0.0002: <0.0048: 0.00026: <0.0046: <0.0022: 0.013: 0.54: 0.0048: 0.21: <0.0001: 0.0017: 0.0085: 0.0002: <0.0001: <0.0001: 0.00096: <0.042:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T <1.4: <0.0006: <0.0004: 0.044: <0.0003J <0.0084: <0.0005: <0.0011: <0.0038: 0.018: 0.64: 0.0015: 0.28: <0.0001: <0.0023: 0.01: <0.001: <0.0002: <0.0002: 0.00048: 0.076:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 0.44: <0.0005: <0.0002: 0.033: <0.0002: 0.0073: <0.0002: <0.0014: <0.002: 0.0075: 0.14: 0.00039: 0.086: <0.0001: 0.0024: 0.0047: <0.0016: <0.0001J <0.0001: <0.00055: 0.024:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 0.59: <0.001: <0.00038: 0.042: <0.00047: <0.0075: 0.00025: <0.001: 0.0023: 0.0077: 0.4: 0.00091: 0.15: <0.00006: <0.002: 0.0076: <0.00073: <0.0002: <0.00001: 0.00034: 0.041:

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 0.96: <0.0002: 0.00023: 0.041: <0.0003: <0.005: 0.00031: <0.00065: 0.0027: 0.013: 0.82: 0.0011: 0.22: <0.0001: 0.00092: 0.0081: 0.0003: <0.0001: <0.0001: 0.00037: 0.034J

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T <2.1: <0.0006: <0.0004: 0.045: <0.0003J <0.0084: <0.0005: <0.0012: 0.0044: 0.019: 0.69: 0.0011: 0.3: <0.0001: <0.0023: 0.012: <0.001: <0.0002: <0.0002: 0.00047: 0.086:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 0.49: <0.0005: <0.0002: 0.034: <0.0002: 0.0069: <0.0002: <0.0014: <0.002: 0.007: 0.18: 0.00062: 0.087: 0.00016: 0.0011: 0.0048: <0.0008: <0.0001J <0.0001: 0.00021: 0.029:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 0.56: <0.00011: <0.00038: 0.039: <0.00047: <0.0063: 0.00021: <0.001: 0.002: 0.0072: 0.31: 0.0006: 0.13: <0.00006: <0.0012: 0.0067: <0.00073: <0.0002: <0.00001: 0.00048: 0.033:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 2.2: <0.0002: <0.0002: 0.045: 0.00031: <0.018: 0.00033: 0.002: <0.01: 0.0027: 0.012: 1.1: 0.0011: 0.31: <0.0001: 0.058: 0.0096: 0.00023: <0.0059: <0.0001: 0.0004: 0.067:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T <1.7: <0.0006: <0.0004: 0.041: <0.00031J 0.012: <0.0005: <0.001: <0.0038: 0.019: <0.42: 0.00077: 0.37: <0.0001: 0.061: 0.018: <0.001: <0.0002: <0.0002: 0.00022: 0.15:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 0.33: <0.0005: <0.0002: 0.039: <0.0002: 0.013: 0.00033: <0.0006J <0.0018: 0.0044: <0.082: 0.00018: 0.15: <0.00018: 0.059: 0.0077: <0.0008: <0.0001J <0.0001: 0.00023: 0.049:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 0.97: <0.00016: <0.00038: 0.047: <0.00047: 0.0085: 0.00041: <0.001: 0.0016: 0.0095: 0.82: 0.0019: 0.24: <0.00006: 0.035: 0.012: <0.00073: <0.0002: <0.00001: <0.0011: 0.087:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 1.4: <0.0002: <0.0002: 0.043: 0.00027: <0.011: 0.00032: <0.0012: <0.01: 0.0026: 0.011: 0.96: 0.0011: 0.27: <0.0001: 0.057: 0.0083: 0.00036: <0.0059: <0.0001: 0.00036: 0.052:

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 1.1: <0.0006: <0.0004J 0.039: <0.0003: 0.011: <0.0005J <0.001: <0.0038: 0.014: <0.42: 0.00056: 0.27: <0.0001J 0.064: 0.013: <0.001J <0.0002: <0.0002: <0.0002: <0.097:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 0.32: <0.0005: <0.0002: 0.038: <0.0002: 0.012: 0.00027: <0.0014: <0.002: <0.0076: <0.11: 0.00013: 0.14: <0.0001: 0.056: 0.0079: <0.0008: <0.0001J <0.0001: <0.0002: 0.038J



Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 0.9: <0.00028: <0.00038: 0.044: <0.00058: <0.011: 0.00046: <0.001: 0.0024: 0.0087: 0.53: 0.0011: 0.22: <0.00006: 0.043: 0.013: <0.00073: <0.0002: <0.00001: <0.00074: 0.085:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 2.1: <0.00022: 0.00041: 0.06: 0.00033: <0.018: 0.00052: 0.002: <0.01: 0.0029: 0.013: 2: 0.0014: 0.29: <0.0001: 0.055: 0.0091: 0.00043: <0.0059: <0.0001: 0.00093: 0.063:

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 0.9: <0.0006: <0.0004J 0.036: <0.0003: 0.016: <0.0005J <0.001: <0.0038: 0.012: <0.42: 0.00029: 0.25: <0.0001J 0.062: 0.012: <0.001J <0.0002: <0.0002: 0.00062: 0.1:

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T <0.22: <0.0005: <0.0002: 0.037: <0.0002: 0.014: 0.0003: <0.0006J <0.0018: 0.0031: <0.03: 0.00011: 0.13: <0.00017: 0.059: 0.0059: <0.0008: <0.0001J <0.0001: 0.00052: 0.037:

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 0.92: <0.00011: <0.00038: 0.049: <0.00047: <0.0097: 0.00047: <0.001: 0.002: 0.01: 0.68: 0.0015: 0.25: <0.00006: 0.035: 0.013: <0.00073: <0.0002: <0.00001: <0.0011: 0.12:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 1.5: <0.0002: <0.0002: 0.034: 0.00033: <0.0088: 0.00042: <0.0012: <0.01: 0.0033: 0.014: 0.59: 0.0013: 0.34: <0.0001: 0.003: 0.011: <0.0002: <0.0059: <0.0001: 0.00039: 0.074:

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 2: 0.00072: <0.0004: 0.04: <0.0003: 0.011: <0.0005: <0.001: <0.0038: 0.019: 0.45: 0.00058: 0.39: <0.0001J 0.0042: 0.019: <0.001: <0.0002: <0.0002: 0.0002: 0.18:

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 0.44: <0.0005: <0.0002: 0.038: <0.0002J 0.011: 0.00039: <0.0014: <0.002: 0.0056: 0.14: <0.00033: 0.14: 0.00016: 0.0064: 0.011: <0.0008: <0.0001J <0.0001: <0.0002: 0.089:

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 1: <0.00011: <0.00038: 0.04: <0.00047: 0.0058: 0.0004: <0.001: 0.0023: 0.01: 0.66: 0.0016: 0.2: <0.00006: 0.0063: 0.012: <0.00073: <0.0002: <0.00001: 0.00057: 0.078:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 1.2: <0.0002: <0.0002: 0.044: 0.00026: <0.012: 0.00035: 0.0012: <0.01: 0.0024: 0.0086: 0.78: 0.00068: 0.29: <0.0001: 0.049: 0.0083: 0.0003: <0.0059: <0.0001: 0.00027: 0.056:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 1.6: <0.0006: <0.00059: 0.041: <0.0016: 0.015: <0.0005: <0.001: <0.0038: 0.015: <0.49: 0.0012: 0.38: <0.0001: 0.088: 0.018: <0.004: <0.0002: <0.0002: 0.00047: 0.14:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 0.4: <0.00066: <0.0002: 0.038: <0.0004: 0.014: 0.00031: <0.0019: <0.0037: 0.0048: 0.11: 0.00021: 0.16: <0.00015: 0.054: 0.009: <0.0008: <0.0001J <0.0001: <0.0002: 0.066:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 0.86: <0.00011: <0.00038: 0.041: <0.00047: 0.0097: 0.00044: <0.001: 0.0023: 0.0089: 0.45: 0.00096: 0.22: <0.00006: 0.051: 0.012: <0.00073: <0.0002: <0.00001: 0.00053: 0.076:



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 2.2 0.0002 0.00023 0.049 0.00036 0.005 0.00039 0.0019 0.01 0.0033 0.014 1.7 0.0014 0.36 0.0001 0.003 0.011 0.00029 0.0059 0.0001 0.00042 0.08

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 1.9 0.0006 0.0004 0.042 0.0003 0.0084 0.0005 0.0011 0.0041 0.02 0.42 0.00067 0.38 0.0001 0.0023 0.019 0.001 0.0002 0.0002 0.0002 0.17

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 0.45 0.0021 0.00035 0.036 0.00028 0.0091 0.00038 0.0014 0.002 0.0056 0.11 0.00026 0.15 0.0001 0.0076 0.0093 0.0016 0.0001 0.0001 0.0014 0.068

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 0.89 0.00011 0.00038 0.042 0.00047 0.008 0.00043 0.001 0.0024 0.009 0.55 0.0012 0.23 0.00006 0.0037 0.013 0.00073 0.0002 0.00001 0.00047 0.1

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 2.2 0.0002 0.0002 0.045 0.00031 0.018 0.00033 0.002 0.01 0.0027 0.012 1.1 0.0011 0.31 0.0001 0.058 0.0096 0.00023 0.0059 0.0001 0.0004 0.067

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 1.7 0.0006 0.0004 0.041 0.00031 0.012 0.0005 0.001 0.0038 0.019 0.42 0.00077 0.37 0.0001 0.061 0.018 0.001 0.0002 0.0002 0.00022 0.15

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 0.33 0.0005 0.0002 0.039 0.0002 0.013 0.00033 0.0006 0.0018 0.0044 0.082 0.00018 0.15 0.00018 0.059 0.0077 0.0008 0.0001 0.0001 0.00023 0.049

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 0.97 0.00016 0.00038 0.047 0.00047 0.0085 0.00041 0.001 0.0016 0.0095 0.82 0.0019 0.24 0.00006 0.035 0.012 0.00073 0.0002 0.00001 0.0011 0.087

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 1.4 0.0002 0.0002 0.043 0.00027 0.011 0.00032 0.0012 0.01 0.0026 0.011 0.96 0.0011 0.27 0.0001 0.057 0.0083 0.00036 0.0059 0.0001 0.00036 0.052

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 1.1 0.0006 0.0004 0.039 0.0003 0.011 0.0005 0.001 0.0038 0.014 0.42 0.00056 0.27 0.0001 0.064 0.013 0.001 0.0002 0.0002 0.0002 0.097

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 0.32 0.0005 0.0002 0.038 0.0002 0.012 0.00027 0.0014 0.002 0.0076 0.11 0.00013 0.14 0.0001 0.056 0.0079 0.0008 0.0001 0.0001 0.0002 0.038

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 0.9 0.00028 0.00038 0.044 0.00058 0.011 0.00046 0.001 0.0024 0.0087 0.53 0.0011 0.22 0.00006 0.043 0.013 0.00073 0.0002 0.00001 0.00074 0.085

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 2.1 0.00022 0.00041 0.06 0.00033 0.018 0.00052 0.002 0.01 0.0029 0.013 2 0.0014 0.29 0.0001 0.055 0.0091 0.00043 0.0059 0.0001 0.00093 0.063

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 0.9 0.0006 0.0004 0.036 0.0003 0.016 0.0005 0.001 0.0038 0.012 0.42 0.00029 0.25 0.0001 0.062 0.012 0.001 0.0002 0.0002 0.00062 0.1

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T 0.22 0.0005 0.0002 0.037 0.0002 0.014 0.0003 0.0006 0.0018 0.0031 0.03 0.00011 0.13 0.00017 0.059 0.0059 0.0008 0.0001 0.0001 0.00052 0.037

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 0.92 0.00011 0.00038 0.049 0.00047 0.0097 0.00047 0.001 0.002 0.01 0.68 0.0015 0.25 0.00006 0.035 0.013 0.00073 0.0002 0.00001 0.0011 0.12

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 1.5 0.0002 0.0002 0.034 0.00033 0.0088 0.00042 0.0012 0.01 0.0033 0.014 0.59 0.0013 0.34 0.0001 0.003 0.011 0.0002 0.0059 0.0001 0.00039 0.074

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 2 0.00072 0.0004 0.04 0.0003 0.011 0.0005 0.001 0.0038 0.019 0.45 0.00058 0.39 0.0001 0.0042 0.019 0.001 0.0002 0.0002 0.0002 0.18

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 0.44 0.0005 0.0002 0.038 0.0002 0.011 0.00039 0.0014 0.002 0.0056 0.14 0.00033 0.14 0.00016 0.0064 0.011 0.0008 0.0001 0.0001 0.0002 0.089

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 1 0.00011 0.00038 0.04 0.00047 0.0058 0.0004 0.001 0.0023 0.01 0.66 0.0016 0.2 0.00006 0.0063 0.012 0.00073 0.0002 0.00001 0.00057 0.078

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 1.2 0.0002 0.0002 0.044 0.00026 0.012 0.00035 0.0012 0.01 0.0024 0.0086 0.78 0.00068 0.29 0.0001 0.049 0.0083 0.0003 0.0059 0.0001 0.00027 0.056

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 1.6 0.0006 0.00059 0.041 0.0016 0.015 0.0005 0.001 0.0038 0.015 0.49 0.0012 0.38 0.0001 0.088 0.018 0.004 0.0002 0.0002 0.00047 0.14

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 0.4 0.00066 0.0002 0.038 0.0004 0.014 0.00031 0.0019 0.0037 0.0048 0.11 0.00021 0.16 0.00015 0.054 0.009 0.0008 0.0001 0.0001 0.0002 0.066

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 0.86 0.00011 0.00038 0.041 0.00047 0.0097 0.00044 0.001 0.0023 0.0089 0.45 0.00096 0.22 0.00006 0.051 0.012 0.00073 0.0002 0.00001 0.00053 0.076

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 0.042 0.0002 0.0002 0.047 0.0002 0.0048 0.0001 0.0046 0.0022 0.00058 0.023 0.00011 0.0027 0.0001 0.00093 0.0002 0.0002 0.0001 0.0001 0.00036 0.0069

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T 0.43 0.0006 0.0004 0.054 0.0003 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0013 0.0002 0.0002 0.00027 0.039

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T 0.071 0.0005 0.0002 0.038 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.11 0.00034 0.0069 0.00015 0.0017 0.0021 0.0008 0.0001 0.0001 0.00038 0.0055

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T 0.051 0.0016 0.00038 0.044 0.00047 0.0048 0.00008 0.001 0.0011 0.00045 0.077 0.00014 0.0045 0.00006 0.0019 0.001 0.00073 0.0002 0.00001 0.00059 0.013

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 1.9 0.0002 0.00035 0.06 0.00021 0.0048 0.00026 0.0046 0.0022 0.014 2.3 0.0025 0.21 0.0001 0.00094 0.0069 0.00033 0.0001 0.0001 0.00075 0.039

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 1.1 0.0006 0.0004 0.032 0.0002 0.01 0.0004 0.0037 0.0039 0.014 0.27 0.00032 0.28 0.0001 0.0011 0.015 0.0016 0.0002 0.0002 0.0004 0.073

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 1.6 0.0006 0.0004 0.045 0.0003 0.0084 0.0005 0.001 0.0039 0.022 0.74 0.001 0.27 0.0001 0.0023 0.0096 0.001 0.0002 0.0002 0.00027 0.081

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 1.4 0.0003 0.00027 0.047 0.0011 0.0084 0.0005 0.001 0.0038 0.016 0.86 0.00088 0.19 0.0001 0.0023 0.013 0.00068 0.0001 0.0001 0.00036 0.049

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 0.52 0.0005 0.0002 0.034 0.0004 0.0071 0.0002 0.0019 0.0037 0.0071 0.22 0.00058 0.099 0.00017 0.0011 0.0048 0.0008 0.0001 0.0001 0.00026 0.03

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 0.61 0.00011 0.00038 0.04 0.00047 0.0055 0.00024 0.001 0.0018 0.0075 0.4 0.00086 0.13 0.00006 0.0013 0.007 0.00073 0.0002 0.00001 0.00061 0.034

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 0.7 0.0005 0.0002 0.038 0.0004 0.0063 0.0002 0.0011 0.0029 0.0089 0.19 0.00033 0.15 0.0001 0.0012 0.0058 0.0003 0.0001 0.0001 0.00012 0.044

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 1 0.0012 0.0002 0.033 0.001 0.012 0.00034 0.0057 0.0037 0.013 0.28 0.0003 0.21 0.0001 0.0012 0.017 0.0003 0.0001 0.0001 0.0002 0.063

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 0.97 0.0002 0.0001 0.032 0.00035 0.0056 0.00041 0.0015 0.0034 0.013 0.2 0.0002 0.25 0.0001 0.0007 0.015 0.00094 0.0001 0.0001 0.0001 0.075

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 1.3 0.00052 0.00027 0.052 0.0002 0.0084 0.00023 0.0008 0.0017 0.017 1.1 0.0027 0.14 0.0001 0.002 0.0075 0.0007 0.0001 0.00012 0.00083 0.045

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 1.2 0.0002 0.0002 0.049 0.0002 0.0048 0.00019 0.0046 0.0022 0.0089 1.3 0.002 0.16 0.0001 0.0014 0.0047 0.00024 0.0001 0.0001 0.00048 0.024

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 1.1 0.0006 0.0004 0.033 0.0002 0.0041 0.0004 0.0037 0.0033 0.0079 0.44 0.00031 0.29 0.0001 0.0027 0.014 0.0016 0.0002 0.0002 0.0004 0.081

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 1.4 0.0006 0.0004 0.042 0.0003 0.0084 0.0005 0.001 0.0038 0.016 0.31 0.0008 0.19 0.0001 0.0023 0.0085 0.001 0.0002 0.0002 0.00046 0.06

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 1.1 0.0003 0.0002 0.045 0.00076 0.0084 0.0005 0.001 0.0038 0.012 0.64 0.0007 0.15 0.0001 0.0023 0.0054 0.0005 0.0001 0.0001 0.00033 0.038

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 0.3 0.0005 0.0002 0.035 0.0004 0.0075 0.0002 0.0019 0.0037 0.005 0.073 0.00021 0.066 0.00013 0.0018 0.0037 0.0008 0.0001 0.0001 0.00038 0.019

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 0.52 0.00011 0.00038 0.044 0.00047 0.013 0.00021 0.001 0.0017 0.0065 0.38 0.00081 0.12 0.00006 0.0013 0.0061 0.00073 0.0002 0.00001 0.00062 0.031

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 0.54 0.0005 0.0002 0.039 0.0004 0.0084 0.0002 0.0011 0.0029 0.0072 0.16 0.00023 0.12 0.0001 0.0013 0.0043 0.0003 0.0001 0.0001 0.00013 0.042

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 0.92 0.0012 0.0002 0.035 0.001 0.012 0.00029 0.0057 0.0037 0.012 0.21 0.00032 0.17 0.0001 0.0017 0.017 0.00061 0.0001 0.0001 0.0002 0.065

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 2.4 0.00049 0.00024 0.049 0.00025 0.0058 0.00033 0.0008 0.0025 0.022 1.5 0.0031 0.22 0.0001 0.0027 0.011 0.0007 0.0001 0.00013 0.001 0.082

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 0.79 0.0002 0.00029 0.044 0.0002 0.0048 0.00021 0.0046 0.0022 0.011 0.83 0.0014 0.16 0.0001 0.0012 0.0052 0.0002 0.0001 0.0001 0.00053 0.025

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 1.1 0.0017 0.0004 0.037 0.00022 0.013 0.0004 0.0037 0.0025 0.0092 0.56 0.00034 0.2 0.0001 0.0011 0.011 0.0016 0.0002 0.0002 0.0004 0.056

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 1.6 0.0006 0.0004 0.049 0.0003 0.0084 0.0005 0.0015 0.0038 0.018 0.89 0.0025 0.22 0.0001 0.0023 0.01 0.001 0.0002 0.0002 0.0011 0.07

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 1 0.0003 0.00022 0.046 0.00097 0.0084 0.0005 0.001 0.0038 0.014 0.48 0.0008 0.16 0.0001 0.0023 0.0044 0.00057 0.0001 0.0001 0.00037 0.044

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 0.41 0.0005 0.0002 0.035 0.0004 0.007 0.0002 0.0019 0.0037 0.0062 0.088 0.00027 0.12 0.00021 0.0014 0.005 0.0008 0.0001 0.0001 0.0002 0.04

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 0.51 0.00039 0.00038 0.043 0.00047 0.0067 0.00022 0.001 0.0018 0.0067 0.38 0.0009 0.12 0.00006 0.0015 0.0061 0.00073 0.0002 0.00001 0.00038 0.032

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 0.55 0.0005 0.0002 0.039 0.0004 0.0063 0.0002 0.0011 0.0029 0.0071 0.13 0.00039 0.12 0.0001 0.0014 0.0047 0.00034 0.0001 0.0001 0.00019 0.038

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 1.2 0.0012 0.00024 0.04 0.001 0.012 0.0003 0.0057 0.0037 0.013 0.28 0.00036 0.19 0.0001 0.0016 0.017 0.00055 0.0001 0.0001 0.0002 0.069

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 0.71 0.00058 0.00026 0.044 0.0002 0.0067 0.00024 0.0008 0.0011 0.015 0.56 0.003 0.11 0.0001 0.0024 0.0063 0.0007 0.0001 0.00013 0.00097 0.035

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 0.71 0.0002 0.0002 0.04 0.0002 0.0048 0.00017 0.0046 0.0022 0.0098 0.69 0.0013 0.15 0.0001 0.0011 0.0061 0.0002 0.0001 0.0001 0.00045 0.036

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 1.1 0.0018 0.0004 0.041 0.0003 0.01 0.0005 0.001 0.0038 0.014 0.51 0.00036 0.18 0.0001 0.0029 0.022 0.001 0.0002 0.0002 0.00025 0.17

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 0.59 0.0005 0.0002 0.036 0.00041 0.0058 0.00063 0.0014 0.002 0.0079 0.097 0.00015 0.11 0.0001 0.0017 0.017 0.0016 0.0001 0.0001 0.00021 0.13

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 0.68 0.00014 0.00038 0.044 0.00047 0.0055 0.00036 0.001 0.0016 0.007 0.54 0.0016 0.11 0.00006 0.0016 0.013 0.00073 0.0002 0.00001 0.00056 0.083

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 0.76 0.0002 0.00023 0.037 0.0002 0.0059 0.00026 0.0046 0.0022 0.0083 0.45 0.001 0.16 0.0001 0.0016 0.0082 0.00034 0.0001 0.0001 0.00039 0.052

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 0.76 0.0006 0.0004 0.033 0.0002 0.0035 0.00045 0.0037 0.0021 0.0087 0.27 0.00022 0.18 0.0001 0.0031 0.032 0.0016 0.0002 0.0002 0.0004 0.19

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 1.2 0.0006 0.0004 0.04 0.00034 0.0084 0.0005 0.001 0.0038 0.011 0.42 0.00053 0.17 0.0001 0.0023 0.021 0.001 0.0002 0.0002 0.0002 0.16

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 1.5 0.0003 0.00046 0.056 0.0011 0.0084 0.0005 0.001 0.0038 0.014 1.2 0.0041 0.16 0.0001 0.0023 0.016 0.00074 0.0001 0.0001 0.0013 0.12

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 0.54 0.0005 0.0002 0.036 0.0004 0.0063 0.00053 0.0019 0.0037 0.0062 0.092 0.00023 0.1 0.00018 0.0019 0.017 0.0008 0.0001 0.0001 0.00027 0.12

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-T01N-SFW-092503 Surface Water T 0.59 0.0013 0.00038 0.044 0.00047 0.011 0.00039 0.001 0.0019 0.0062 0.47 0.00097 0.12 0.00006 0.0027 0.015 0.00073 0.0002 0.00001 0.00043 0.092

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 0.53 0.0005 0.0002 0.04 0.0004 0.0063 0.00035 0.0011 0.0029 0.0057 0.1 0.0002 0.11 0.0001 0.0022 0.014 0.00036 0.0001 0.0001 0.0001 0.11

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 0.57 0.0012 0.0002 0.036 0.001 0.012 0.00033 0.0057 0.0037 0.0054 0.095 0.00019 0.11 0.0001 0.0027 0.017 0.0006 0.0001 0.0001 0.0002 0.084

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 1.6 0.00049 0.0002 0.048 0.0002 0.0061 0.00021 0.0008 0.0011 0.012 1.2 0.0023 0.1 0.0001 0.0026 0.0071 0.0007 0.0001 0.00012 0.00084 0.041

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 1.3 0.0002 0.0003 0.047 0.0002 0.0048 0.00032 0.0046 0.0022 0.0099 1.3 0.0023 0.17 0.0001 0.0017 0.0091 0.0002 0.0001 0.0001 0.00059 0.05

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 0.77 0.0011 0.0004 0.036 0.00024 0.0087 0.00067 0.0037 0.0031 0.011 0.27 0.0003 0.19 0.0001 0.0034 0.029 0.0016 0.0002 0.0002 0.0004 0.18

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 1.1 0.0006 0.0004 0.038 0.0003 0.0084 0.0005 0.001 0.0038 0.011 0.31 0.00026 0.18 0.0001 0.0023 0.021 0.001 0.0002 0.0002 0.00022 0.15

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 1.3 0.00056 0.00025 0.045 0.0014 0.0084 0.0005 0.001 0.0038 0.013 0.79 0.001 0.15 0.0001 0.003 0.016 0.00067 0.0001 0.0001 0.0004 0.11

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 0.53 0.0005 0.0002 0.034 0.0004 0.0063 0.0005 0.0019 0.0037 0.0064 0.084 0.00024 0.11 0.00018 0.0019 0.016 0.0008 0.0001 0.0001 0.00023 0.12

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 0.63 0.00016 0.00038 0.042 0.00047 0.0078 0.00042 0.001 0.0017 0.0067 0.38 0.00096 0.11 0.00006 0.002 0.015 0.00073 0.0002 0.00001 0.0007 0.087

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 0.55 0.0005 0.0002 0.038 0.0004 0.0063 0.00044 0.0011 0.0029 0.0062 0.089 0.00024 0.12 0.0001 0.0023 0.015 0.0003 0.0001 0.0001 0.0001 0.11

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 0.59 0.0012 0.0002 0.04 0.001 0.012 0.0003 0.0057 0.0037 0.0066 0.12 0.00022 0.13 0.0001 0.0025 0.017 0.001 0.0001 0.0001 0.0002 0.081

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 0.94 0.00053 0.00023 0.047 0.0002 0.0039 0.00025 0.0008 0.002 0.015 0.83 0.0028 0.12 0.0001 0.0024 0.0082 0.0007 0.0001 0.00012 0.00086 0.05

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 1.1 0.0002 0.0002 0.035 0.0002 0.005 0.00029 0.0046 0.01 0.0022 0.013 0.45 0.00094 0.21 0.0001 0.0018 0.0092 0.0002 0.0001 0.0001 0.00033 0.058

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 1.1 0.0006 0.0004 0.035 0.00026 0.006 0.00081 0.0037 0.0037 0.017 0.27 0.00027 0.26 0.0001 0.0021 0.028 0.0016 0.0002 0.0002 0.0004 0.16

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 1.4 0.00082 0.0004 0.037 0.00044 0.0084 0.0005 0.001 0.0039 0.017 0.42 0.00038 0.25 0.0001 0.0023 0.021 0.001 0.0002 0.0002 0.0002 0.15

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 2.1 0.0003 0.00028 0.055 0.0014 0.0084 0.0005 0.001 0.0038 0.021 1.4 0.0015 0.21 0.0001 0.0029 0.018 0.00054 0.0001 0.0001 0.00055 0.13

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 0.71 0.0005 0.0002 0.036 0.0004 0.0061 0.00057 0.0019 0.0037 0.0086 0.1 0.00023 0.14 0.00015 0.0019 0.017 0.0008 0.0001 0.0001 0.0002 0.13

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 0.84 0.00037 0.00038 0.044 0.00047 0.0083 0.00044 0.001 0.0026 0.0096 0.43 0.00093 0.15 0.00006 0.0021 0.015 0.00073 0.0002 0.00001 0.0005 0.093

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 0.83 0.0005 0.0002 0.038 0.0005 0.0063 0.00048 0.0011 0.0029 0.0094 0.13 0.0002 0.16 0.0001 0.0021 0.015 0.0003 0.0001 0.0001 0.00011 0.12

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 1 0.0012 0.0002 0.033 0.0017 0.012 0.00044 0.0057 0.0037 0.012 0.12 0.00024 0.2 0.0001 0.0024 0.014 0.0007 0.0001 0.0001 0.0002 0.089

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 0.97 0.00047 0.00021 0.043 0.0002 0.0043 0.00021 0.0008 0.0016 0.017 0.66 0.0026 0.14 0.0001 0.0024 0.0087 0.0007 0.0001 0.00012 0.00081 0.052

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 1.9 0.0002 0.00021 0.035 0.0002 0.0048 0.00043 0.0046 0.01 0.0037 0.02 0.61 0.0011 0.32 0.0001 0.0019 0.012 0.00038 0.0001 0.0001 0.00031 0.086

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 3.3 0.0006 0.0004 0.037 0.00071 0.0092 0.0013 0.0037 0.0073 0.035 0.79 0.00024 0.53 0.0001 0.0036 0.037 0.0016 0.0002 0.0002 0.0004 0.25

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 2.1 0.0006 0.0004 0.038 0.0003 0.009 0.0005 0.001 0.0049 0.026 0.42 0.0004 0.37 0.0001 0.0024 0.025 0.001 0.0002 0.0002 0.0002 0.2

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 2.3 0.00054 0.0002 0.045 0.0015 0.0084 0.0005 0.001 0.0038 0.025 1 0.00054 0.29 0.0001 0.0026 0.019 0.0005 0.0001 0.0001 0.00021 0.15

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 1.1 0.0005 0.0002 0.036 0.0002 0.006 0.00067 0.0014 0.002 0.013 0.23 0.00043 0.19 0.00017 0.0023 0.021 0.0008 0.0001 0.0001 0.00022 0.13

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 1.3 0.0011 0.00038 0.049 0.00047 0.0067 0.00048 0.001 0.0032 0.013 0.65 0.0013 0.23 0.00006 0.0029 0.016 0.00073 0.0002 0.00001 0.00077 0.11

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 1.3 0.0011 0.0002 0.038 0.00056 0.0074 0.00042 0.0011 0.0031 0.014 0.24 0.00031 0.23 0.0001 0.0024 0.016 0.00037 0.0001 0.0001 0.0001 0.13

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 1.7 0.0012 0.0002 0.034 0.001 0.012 0.00043 0.0057 0.0039 0.018 0.22 0.00016 0.29 0.0001 0.0027 0.017 0.00091 0.0001 0.0001 0.0002 0.12

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 2.1 0.0002 0.0001 0.032 0.00049 0.005 0.00058 0.0015 0.0044 0.025 0.29 0.0001 0.34 0.0001 0.0024 0.021 0.00074 0.0001 0.0001 0.0001 0.12

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 1.3 0.00047 0.00026 0.043 0.0002 0.0065 0.00034 0.0008 0.0017 0.021 0.75 0.0026 0.19 0.0001 0.0025 0.0099 0.0007 0.0001 0.00012 0.00083 0.067

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 2.2 0.0002 0.0002 0.035 0.00028 0.0053 0.00046 0.0046 0.01 0.0041 0.022 0.64 0.00088 0.41 0.0001 0.0018 0.014 0.0003 0.0001 0.0001 0.00029 0.11

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 3.5 0.0006 0.0004 0.044 0.0003 0.0084 0.00054 0.001 0.0054 0.034 0.83 0.0014 0.47 0.0001 0.0023 0.028 0.0025 0.0002 0.0002 0.00057 0.23

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 1.2 0.0005 0.0002 0.038 0.00046 0.006 0.00066 0.0014 0.0022 0.015 0.2 0.00029 0.24 0.0001 0.0027 0.021 0.0016 0.0001 0.0001 0.0007 0.16

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 1.4 0.00038 0.00038 0.037 0.00047 0.0067 0.0006 0.001 0.0031 0.015 0.44 0.00098 0.24 0.00006 0.0023 0.017 0.00073 0.0002 0.00001 0.00044 0.11

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 2.2 0.0002 0.0002 0.035 0.00034 0.0052 0.00048 0.0046 0.01 0.0045 0.022 0.65 0.00099 0.43 0.0001 0.0018 0.014 0.00034 0.0001 0.0001 0.00037 0.11

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 2.9 0.0013 0.0004 0.032 0.00057 0.01 0.001 0.0037 0.007 0.029 0.5 0.00024 0.6 0.0001 0.004 0.032 0.0016 0.0002 0.0002 0.0004 0.25

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 2.1 0.0006 0.0004 0.035 0.00054 0.0084 0.00064 0.001 0.0048 0.027 0.42 0.00034 0.45 0.0001 0.0023 0.024 0.0016 0.0002 0.0002 0.0004 0.21

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 2.9 0.0003 0.00023 0.05 0.0015 0.0084 0.00061 0.001 0.0038 0.028 1.2 0.0012 0.38 0.0001 0.0042 0.022 0.00062 0.0001 0.0001 0.0004 0.17

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 1.3 0.0005 0.0002 0.035 0.00053 0.006 0.00065 0.0019 0.0037 0.015 0.23 0.0004 0.24 0.00015 0.002 0.02 0.0008 0.0001 0.0001 0.00032 0.16

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 1.4 0.00051 0.00038 0.037 0.00047 0.0048 0.00054 0.001 0.0027 0.014 0.44 0.00083 0.26 0.00006 0.0022 0.017 0.00073 0.0002 0.00001 0.00084 0.11

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 1.6 0.0005 0.0002 0.039 0.00049 0.0063 0.00058 0.0011 0.0033 0.016 0.25 0.00028 0.3 0.0001 0.0025 0.033 0.00038 0.0001 0.0001 0.0001 0.15

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 2.1 0.0012 0.0002 0.034 0.001 0.012 0.00075 0.0057 0.004 0.02 0.2 0.00016 0.4 0.0001 0.0028 0.019 0.001 0.0001 0.0001 0.0002 0.15

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 0.83 0.00047 0.00024 0.049 0.0002 0.0068 0.0002 0.0008 0.0011 0.016 0.73 0.0025 0.12 0.0001 0.0021 0.0068 0.0007 0.0001 0.00012 0.00089 0.04

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 1.9 0.0002 0.00024 0.032 0.00031 0.006 0.00058 0.0046 0.01 0.0044 0.019 0.58 0.001 0.46 0.0001 0.0017 0.016 0.00044 0.0001 0.0001 0.00035 0.12

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 2 0.0006 0.0004 0.037 0.00063 0.0084 0.00058 0.001 0.0041 0.026 0.42 0.00049 0.47 0.0001 0.0023 0.028 0.0016 0.0002 0.0002 0.0004 0.23

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 1.1 0.0005 0.0002 0.036 0.00047 0.0063 0.00072 0.0019 0.0037 0.011 0.16 0.00025 0.28 0.00012 0.002 0.021 0.0008 0.0001 0.0001 0.0002 0.16

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 1.4 0.0028 0.00038 0.039 0.00047 0.0048 0.00062 0.001 0.0028 0.014 0.42 0.00069 0.29 0.00006 0.0038 0.018 0.00073 0.0002 0.00001 0.00068 0.13

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 2 0.0002 0.00025 0.034 0.0003 0.0053 0.0006 0.0046 0.0044 0.02 0.74 0.0013 0.47 0.0001 0.0016 0.016 0.00026 0.0001 0.0001 0.00035 0.12

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 2.4 0.0006 0.0004 0.039 0.00086 0.01 0.0005 0.001 0.0038 0.028 0.98 0.00082 0.53 0.0001 0.0023 0.028 0.0016 0.0002 0.0002 0.0004 0.25

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 1.2 0.0005 0.0002 0.037 0.00035 0.0056 0.00071 0.0014 0.0024 0.013 0.26 0.0017 0.27 0.00017 0.0031 0.021 0.0008 0.0001 0.0001 0.0002 0.16

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 1.4 0.00083 0.00038 0.039 0.00047 0.0048 0.00064 0.001 0.0025 0.014 0.41 0.00058 0.29 0.00006 0.0026 0.018 0.00073 0.0002 0.00001 0.00061 0.13

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 1.9 0.00024 0.00021 0.033 0.00033 0.0076 0.0005 0.0046 0.01 0.0039 0.018 0.65 0.0011 0.43 0.0001 0.0017 0.014 0.00038 0.0001 0.0001 0.00035 0.1

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 1.8 0.0006 0.0004 0.036 0.00047 0.0084 0.0005 0.001 0.0038 0.023 0.7 0.0006 0.44 0.0001 0.0023 0.023 0.0016 0.0002 0.0002 0.0004 0.22

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 1.2 0.0005 0.0002 0.037 0.0003 0.0056 0.00071 0.0014 0.002 0.013 0.25 0.00031 0.27 0.00015 0.0026 0.02 0.0008 0.0001 0.0001 0.0002 0.16

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 1.3 0.00011 0.00038 0.042 0.00053 0.0048 0.00061 0.001 0.0039 0.014 0.52 0.00085 0.3 0.00007 0.0022 0.018 0.00073 0.0002 0.00001 0.00056 0.13

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 2.8 0.0002 0.0002 0.059 0.00051 0.005 0.00048 0.0022 0.01 0.0038 0.017 2.2 0.0012 0.41 0.0001 0.0025 0.013 0.00035 0.0059 0.0001 0.00038 0.097

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 2.4 0.0006 0.0004 0.041 0.0003 0.0084 0.00055 0.001 0.0038 0.022 0.31 0.00034 0.39 0.0001 0.0023 0.023 0.0027 0.0002 0.0002 0.00023 0.17

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 0.5 0.0005 0.0002 0.036 0.00034 0.006 0.00037 0.0014 0.002 0.0065 0.13 0.00024 0.16 0.0001 0.0052 0.011 0.0016 0.0001 0.0001 0.00052 0.078

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 1.1 0.00011 0.00038 0.041 0.00047 0.0048 0.00049 0.001 0.0022 0.012 0.67 0.0017 0.24 0.00006 0.0034 0.015 0.00073 0.0002 0.00001 0.0005 0.11

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 0.45 0.0002 0.0002 0.047 0.0002 0.0048 0.00036 0.0046 0.0022 0.016 0.22 0.0028 0.12 0.0001 0.00096 0.0064 0.0002 0.0001 0.0001 0.00025 0.05

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 3.4 0.0006 0.0004 0.075 0.0003 0.0084 0.0005 0.0037 0.0038 0.034 2.9 0.0059 0.21 0.0001 0.0023 0.0077 0.001 0.0002 0.0002 0.0047 0.082

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 0.35 0.0005 0.0002 0.04 0.0002 0.0048 0.00028 0.0014 0.002 0.016 0.11 0.00028 0.099 0.0001 0.0008 0.0052 0.0008 0.0001 0.0001 0.00036 0.038

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 0.31 0.00036 0.00038 0.042 0.00047 0.0048 0.00029 0.001 0.0015 0.011 0.13 0.00017 0.09 0.00006 0.001 0.0053 0.00073 0.0002 0.00001 0.00061 0.037

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 0.47 0.0002 0.0002 0.051 0.0002 0.0048 0.00027 0.0046 0.0022 0.017 0.62 0.0035 0.17 0.0001 0.00096 0.0075 0.00026 0.0001 0.0001 0.00048 0.045

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 0.5 0.0006 0.00057 0.05 0.0003 0.0084 0.0005 0.001 0.0038 0.021 0.44 0.00031 0.21 0.0001 0.0022 0.0099 0.0026 0.0002 0.0002 0.0002 0.076

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 0.36 0.0005 0.0002 0.04 0.0002 0.0058 0.00026 0.0014 0.002 0.015 0.29 0.00031 0.11 0.00015 0.0021 0.0033 0.0008 0.0001 0.0001 0.00032 0.033

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 0.31 0.00011 0.00038 0.047 0.00047 0.0051 0.00026 0.001 0.0014 0.0098 0.28 0.00022 0.12 0.00006 0.00099 0.0057 0.00073 0.0002 0.00001 0.00053 0.039

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 0.48 0.00046 0.00024 0.048 0.0002 0.0048 0.00029 0.0046 0.0022 0.015 1.1 0.0016 0.14 0.0001 0.0017 0.0064 0.0002 0.0001 0.0001 0.00092 0.034

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 0.89 0.0006 0.0004 0.05 0.0003 0.0084 0.0005 0.0014 0.0038 0.023 0.49 0.0009 0.2 0.0001 0.0023 0.0073 0.001 0.0002 0.0002 0.00051 0.078

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 0.27 0.0005 0.0002 0.038 0.0002 0.0074 0.0002 0.0014 0.002 0.01 0.3 0.0006 0.08 0.00012 0.0017 0.0039 0.0008 0.0001 0.0001 0.00026 0.025

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 0.27 0.00013 0.00038 0.042 0.00047 0.0059 0.00017 0.001 0.0011 0.0077 0.28 0.00043 0.085 0.00006 0.0011 0.0045 0.00073 0.0002 0.00001 0.00034 0.02

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 0.88 0.0043 0.00075 0.053 0.00051 0.0048 0.00074 0.0046 0.0061 0.02 0.51 0.0051 0.22 0.0001 0.0057 0.017 0.00037 0.00048 0.00047 0.0053 0.059

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 1.4 0.0006 0.0004 0.045 0.0003 0.0084 0.0005 0.001 0.0038 0.021 0.42 0.00057 0.3 0.0001 0.0023 0.011 0.001 0.0002 0.0002 0.00025 0.092

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 0.62 0.0005 0.0002 0.037 0.0002 0.0061 0.0002 0.0014 0.0021 0.011 0.25 0.0008 0.12 0.0001 0.0012 0.0066 0.0008 0.0001 0.0001 0.00042 0.036

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 0.66 0.00039 0.00038 0.04 0.00047 0.038 0.00026 0.001 0.0024 0.0084 0.33 0.00075 0.14 0.00006 0.0012 0.0079 0.00073 0.0002 0.00001 0.00047 0.04

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 0.79 0.0002 0.0002 0.039 0.0002 0.0048 0.00025 0.0046 0.0024 0.012 0.39 0.0024 0.21 0.0001 0.0013 0.0086 0.0002 0.0001 0.0001 0.00051 0.045

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 1.3 0.0006 0.00047 0.043 0.0003 0.0092 0.0005 0.001 0.0038 0.018 0.42 0.00075 0.29 0.0001 0.0023 0.011 0.0014 0.0002 0.0002 0.00041 0.088

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 0.55 0.0005 0.0002 0.035 0.0002 0.006 0.0002 0.0014 0.002 0.007 0.15 0.00039 0.11 0.00017 0.0011 0.0059 0.0008 0.0001 0.0001 0.0002 0.034

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 0.6 0.00029 0.00038 0.038 0.00047 0.0087 0.00026 0.001 0.0022 0.0083 0.3 0.00049 0.14 0.00006 0.0012 0.0078 0.00073 0.0002 0.00001 0.00059 0.046

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 0.22 0.0005 0.0002 0.038 0.0002 0.0059 0.0002 0.0014 0.002 0.02 0.22 0.00092 0.057 0.0001 0.001 0.0035 0.0008 0.0001 0.0001 0.0003 0.017

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 0.26 0.0016 0.00038 0.041 0.00047 0.0084 0.00016 0.001 0.0012 0.0069 0.29 0.0006 0.074 0.00006 0.0022 0.0043 0.00073 0.0002 0.00001 0.0005 0.02

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 0.85 0.0002 0.0002 0.041 0.0002 0.0048 0.00025 0.0046 0.0025 0.013 0.5 0.0011 0.22 0.0001 0.001 0.0088 0.0002 0.0001 0.0001 0.00037 0.049

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 1.1 0.0006 0.0004 0.034 0.00024 0.011 0.0005 0.0037 0.006 0.016 0.28 0.0002 0.36 0.0001 0.0011 0.02 0.0016 0.0002 0.0002 0.0004 0.11

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 1.2 0.0006 0.0004 0.045 0.0003 0.0084 0.0005 0.001 0.0038 0.018 0.42 0.0011 0.31 0.0001 0.0023 0.011 0.001 0.0002 0.0002 0.00046 0.093

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 1.1 0.00036 0.0002 0.046 0.0014 0.0084 0.0005 0.001 0.0038 0.015 0.62 0.0007 0.2 0.0001 0.0024 0.0078 0.0005 0.0001 0.0001 0.00037 0.053

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 0.49 0.0005 0.0002 0.032 0.0002 0.006 0.0002 0.0014 0.002 0.0067 0.12 0.00036 0.092 0.00019 0.0011 0.0054 0.0008 0.0001 0.0001 0.0002 0.031

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 0.56 0.00011 0.00038 0.038 0.00047 0.0075 0.00024 0.001 0.0021 0.0076 0.3 0.00047 0.14 0.00006 0.00094 0.0075 0.00073 0.0002 0.00001 0.00064 0.044

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 0.74 0.0005 0.0002 0.038 0.0004 0.0063 0.00027 0.0011 0.0029 0.0097 0.17 0.00028 0.17 0.0001 0.00094 0.0066 0.0003 0.0001 0.0001 0.00016 0.052

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 1 0.0012 0.0002 0.036 0.0015 0.012 0.00037 0.0057 0.0037 0.014 0.29 0.0007 0.24 0.0001 0.001 0.012 0.00074 0.0001 0.0001 0.0002 0.071

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 1.1 0.0002 0.0001 0.031 0.00034 0.0064 0.00037 0.0015 0.0033 0.012 0.19 0.00022 0.24 0.0001 0.0007 0.012 0.00086 0.0001 0.0001 0.0001 0.064

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 0.71 0.00047 0.00022 0.043 0.0002 0.0058 0.0002 0.0008 0.0019 0.015 0.54 0.0022 0.12 0.0001 0.0019 0.0071 0.0007 0.0001 0.00012 0.00074 0.04



Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 0.81 0.0002 0.00031 0.039 0.0002 0.0048 0.00026 0.0046 0.0022 0.013 0.54 0.0048 0.21 0.0001 0.0017 0.0085 0.0002 0.0001 0.0001 0.00096 0.042

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 1.4 0.0006 0.0004 0.044 0.0003 0.0084 0.0005 0.0011 0.0038 0.018 0.64 0.0015 0.28 0.0001 0.0023 0.01 0.001 0.0002 0.0002 0.00048 0.076

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 0.44 0.0005 0.0002 0.033 0.0002 0.0073 0.0002 0.0014 0.002 0.0075 0.14 0.00039 0.086 0.0001 0.0024 0.0047 0.0016 0.0001 0.0001 0.00055 0.024

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 0.59 0.001 0.00038 0.042 0.00047 0.0075 0.00025 0.001 0.0023 0.0077 0.4 0.00091 0.15 0.00006 0.002 0.0076 0.00073 0.0002 0.00001 0.00034 0.041

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 0.96 0.0002 0.00023 0.041 0.0003 0.005 0.00031 0.00065 0.0027 0.013 0.82 0.0011 0.22 0.0001 0.00092 0.0081 0.0003 0.0001 0.0001 0.00037 0.034

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 2.1 0.0006 0.0004 0.045 0.0003 0.0084 0.0005 0.0012 0.0044 0.019 0.69 0.0011 0.3 0.0001 0.0023 0.012 0.001 0.0002 0.0002 0.00047 0.086

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 0.49 0.0005 0.0002 0.034 0.0002 0.0069 0.0002 0.0014 0.002 0.007 0.18 0.00062 0.087 0.00016 0.0011 0.0048 0.0008 0.0001 0.0001 0.00021 0.029

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 0.56 0.00011 0.00038 0.039 0.00047 0.0063 0.00021 0.001 0.002 0.0072 0.31 0.0006 0.13 0.00006 0.0012 0.0067 0.00073 0.0002 0.00001 0.00048 0.033

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 0.17 0.0002 0.0002 0.025 0.0003 0.005 0.0001 0.00034 0.0015 0.0001 0.00078 0.082 0.00012 0.028 0.0001 0.00053 0.0012 0.00024 0.0001 0.0001 0.00013 0.031

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 0.17 0.0006 0.00046 0.023 0.0015 0.0084 0.0005 0.0013 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.001 0.0002 0.0002 0.0002 0.04

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 0.1 0.0005 0.0002 0.026 0.0002 0.0048 0.0002 0.0014 0.002 0.0009 0.033 0.00011 0.0096 0.0001 0.00042 0.0016 0.0008 0.0001 0.0001 0.00023 0.02

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 0.15 0.00011 0.00038 0.025 0.00047 0.0048 0.00008 0.001 0.0011 0.00058 0.061 0.00015 0.0091 0.00006 0.0011 0.002 0.00073 0.0002 0.00001 0.00052 0.023

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 0.052 0.0002 0.0002 0.016 0.0002 0.0048 0.00013 0.0046 0.0022 0.00075 0.023 0.00018 0.0029 0.0001 0.00067 0.00061 0.0004 0.0001 0.0001 0.0002 0.01

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 0.08 0.0006 0.00048 0.015 0.0014 0.0084 0.0005 0.0011 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0021 0.0002 0.0002 0.0002 0.039

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 0.035 0.0005 0.0002 0.011 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.033 0.0001 0.00076 0.0001 0.0017 0.0021 0.0008 0.0001 0.0001 0.00033 0.0038

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RR-13-T01N-SFW-092503 Surface Water T 0.059 0.00059 0.00038 0.013 0.00047 0.0048 0.00008 0.001 0.0011 0.00048 0.076 0.00019 0.0041 0.00006 0.0011 0.00094 0.00073 0.0002 0.00001 0.00056 0.013

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 0.041 0.0002 0.0002 0.016 0.0002 0.0048 0.0001 0.0046 0.0022 0.0003 0.031 0.00011 0.0025 0.0001 0.00081 0.0004 0.00028 0.0001 0.0001 0.00026 0.0086

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 0.057 0.00084 0.00051 0.016 0.00047 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0018 0.0002 0.0002 0.0002 0.039

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T 0.024 0.0005 0.0002 0.011 0.0002 0.0048 0.0002 0.0014 0.002 0.0011 0.033 0.0001 0.00091 0.0001 0.0005 0.0006 0.0008 0.0001 0.0001 0.00032 0.0069

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 0.14 0.00073 0.00038 0.014 0.00047 0.0048 0.00008 0.0011 0.0011 0.00065 0.13 0.00039 0.0068 0.00006 0.0012 0.0011 0.00073 0.0002 0.00001 0.00059 0.013

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T 0.013 0.0002 0.0002 0.025 0.0002 0.0048 0.0001 0.0046 0.0022 0.0003 0.5 0.0001 0.007 0.0001 0.00082 0.00026 0.0002 0.0001 0.0001 0.00012 0.0069

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 0.05 0.0006 0.00038 0.02 0.0003 0.0084 0.0005 0.001 0.0038 0.004 0.42 0.0002 0.018 0.0001 0.0022 0.003 0.0031 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 0.03 0.0024 0.00038 0.018 0.00047 0.0052 0.00008 0.001 0.0011 0.00041 0.068 0.0001 0.012 0.00006 0.0023 0.0011 0.00073 0.0002 0.00001 0.00038 0.017

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 0.021 0.0002 0.00023 0.026 0.0003 0.005 0.0001 0.00032 0.0001 0.0005 0.054 0.0001 0.009 0.0001 0.00067 0.0002 0.00028 0.0001 0.0001 0.00014 0.0048

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 0.05 0.0006 0.00044 0.018 0.0013 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0015 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T 0.081 0.0005 0.00044 0.027 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.46 0.00038 0.12 0.00015 0.0017 0.0021 0.0008 0.0001 0.0001 0.0002 0.0092

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 0.017 0.00021 0.00038 0.019 0.00047 0.0056 0.00008 0.001 0.0011 0.00046 0.047 0.00006 0.0068 0.00006 0.00089 0.00084 0.00073 0.0002 0.00001 0.00037 0.013

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 0.021 0.0002 0.0002 0.026 0.0002 0.0048 0.0001 0.0046 0.0022 0.0025 0.023 0.00016 0.0045 0.0001 0.00071 0.0011 0.0002 0.0001 0.0001 0.00015 0.012

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 0.05 0.0006 0.00049 0.022 0.0003 0.0084 0.0005 0.001 0.0038 0.0043 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T 0.034 0.0005 0.0002 0.035 0.0002 0.0051 0.0002 0.0014 0.002 0.0024 0.067 0.0001 0.011 0.00016 0.0017 0.0021 0.0008 0.0001 0.0001 0.0002 0.0051

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 0.018 0.0006 0.00038 0.017 0.00047 0.0048 0.00008 0.001 0.0011 0.0005 0.044 0.00006 0.0014 0.00006 0.0011 0.00097 0.00073 0.0002 0.00001 0.00061 0.013

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T 0.025 0.0002 0.0002 0.055 0.0002 0.0048 0.0001 0.0046 0.0022 0.00066 0.32 0.00073 0.027 0.0001 0.00064 0.00046 0.00028 0.0001 0.0001 0.00016 0.0079

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 0.05 0.0006 0.00052 0.024 0.0013 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T 0.05 0.0005 0.00025 0.036 0.0002 0.0065 0.0002 0.0014 0.002 0.0024 0.18 0.00012 0.043 0.00013 0.0017 0.0021 0.0008 0.0001 0.0001 0.0002 0.011

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 0.016 0.00027 0.00038 0.019 0.00047 0.0048 0.00008 0.001 0.0011 0.00056 0.044 0.00006 0.0019 0.00006 0.00088 0.00091 0.00073 0.0002 0.00001 0.00073 0.013

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 0.056 0.00022 0.0002 0.03 0.0003 0.005 0.0001 0.0019 0.0015 0.0034 0.00077 0.038 0.0001 0.0036 0.0001 0.00062 0.0002 0.0002 0.0001 0.0001 0.00024 0.0021

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 0.05 0.0006 0.00053 0.031 0.0003 0.0084 0.0005 0.001 0.0038 0.004 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.001 0.0002 0.0002 0.00021 0.039

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 0.051 0.0005 0.0002 0.026 0.0002 0.0048 0.0002 0.0014 0.002 0.001 0.042 0.0001 0.013 0.0001 0.00039 0.0006 0.0008 0.0001 0.0001 0.00044 0.0016

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 0.031 0.00011 0.00038 0.03 0.00047 0.0048 0.00008 0.001 0.0011 0.0005 0.044 0.00006 0.0077 0.00006 0.00073 0.00092 0.00073 0.0002 0.00001 0.00071 0.013

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 0.06 0.0018 0.00025 0.015 0.00069 0.0084 0.0005 0.001 0.0038 0.0015 0.31 0.0002 0.01 0.0001 0.0023 0.003 0.0024 0.0002 0.0002 0.0002 0.021

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 0.03 0.0005 0.0002 0.032 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.033 0.00014 0.0007 0.0001 0.0022 0.0021 0.0008 0.0001 0.0001 0.0003 0.0031

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 0.056 0.00011 0.00038 0.014 0.00047 0.0048 0.00008 0.001 0.0011 0.0005 0.056 0.00016 0.003 0.00006 0.00073 0.00096 0.00073 0.0002 0.00001 0.0005 0.013

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T 0.011 0.0002 0.0002 0.036 0.0003 0.005 0.0001 0.00045 0.01 0.0001 0.00075 0.052 0.0001 0.0035 0.0001 0.00087 0.0002 0.0002 0.0001 0.0001 0.00036 0.0021

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 0.11 0.0006 0.00036 0.054 0.0003 0.0084 0.0005 0.0014 0.0038 0.0034 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.0014 0.0002 0.0002 0.00042 0.039

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-T01N-SFW-071603 Surface Water T 0.067 0.0005 0.0002 0.028 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.083 0.0001 0.0078 0.0002 0.0017 0.0021 0.0008 0.0001 0.0001 0.00034 0.0098

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 0.038 0.00011 0.00038 0.033 0.00047 0.0048 0.00008 0.001 0.0011 0.00064 0.044 0.00006 0.0035 0.00006 0.001 0.001 0.00073 0.0002 0.00001 0.00056 0.013



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts Flow cfs Flow gpm Fluoride mg/L Hardness mg/L Nitrite mg/L pH SU Specific Conductance uS/cm Sulfate mg/L Temperature Celsius Turbidity NTU

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T 109:

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 91.5:

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 80.6:

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 113:

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 90.9:

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T 86:

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 83.3:

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 101:

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 92:

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T 110:

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 78.3:

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T 158:

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 102:

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T 115:

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 83.2:

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 108:

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T 115:

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T 87.4:

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T 102:

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 124:

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 128:

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 108:

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 112:

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 133:

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 145:

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 111:

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 126:

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 137:

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 146:

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 114:

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 121:

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 144:

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 172:

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 126:

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 127:

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 149:

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 166:

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 121:

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 124:

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 120:

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 120:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T 115:

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 117:

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-T01N-SFW-071603 Surface Water T 90.9:

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 103:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 96.1:

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 92.6:

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 90.7:

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 90.5:

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 75.3:

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 77.8:

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 57.4:

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RR-13-T01N-SFW-092503 Surface Water T 64.2:

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 78.6:

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 79.6:

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T 58.5:

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 63:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 81.4:

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 78:

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 65:

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 77.3:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 81.9:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 64.6:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 73.2:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 194:

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 213:

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 169:

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 171:

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 152:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 154:

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 170:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 146:

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 121:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 136:

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 144:

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 149:

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 144:

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 103:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 139:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 165:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 146:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 135:

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 110:

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 130:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 128:

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 134:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 110:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 139:

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 140:

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 132:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 141:

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 112:

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 128:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 130:

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 147:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 92.9:

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 137:

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 173:

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 130:

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 130:

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 174:

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 242:

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 213:

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 171:

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 148:

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-T01N-SFW-092503 Surface Water T 160:

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 171:

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 184:

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 108:

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 175:

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 229:

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 198:

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 168:

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 143:

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 149:

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 171:

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 181:

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 104:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 176:

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 222:

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 214:

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 176:

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 151:

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 168:

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 175:

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 165:

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 107:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 180:

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 248:

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 209:

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 172:

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 150:

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 168:

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 178:



Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 177:

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 176:

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 107:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 189:

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 199:

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 155:

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 150:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 188:

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 229:

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 201:

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 179:

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 149:

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 159:

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 180:

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 179:

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 98.5:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 186:

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 203:

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 159:

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 170:

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 190:

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 210:

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 157:

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 170:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 185:

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 195:

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 161:

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 170:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 196:

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 206:

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 164:

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 163:

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 154:

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 162:

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 171:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 144:

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 116:

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 130:

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 141:

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 141:

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 142:

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 99.8:

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 149:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 159:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 119:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 141:

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 150:

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 156:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 122:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 135:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 233:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 254:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 205:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 209:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 232:

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 244:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 206:

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 205:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 229:

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 235:

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T 202:

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 196:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 187:

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 216:

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 166:

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 153:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 230:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 260:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 204:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 202:

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T 8.4: 313: 0.01: 7: 215: 10.2: 0:

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 6.8: 300: 5.1: 7.1: 380: 3.4: 0:

Reference Lower Cabresto Creek Riparian RRS-18 14-Jul-03 RRS-18-T01N-SFW-071403 Surface Water T -999:

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 9.2: 331: 1.6: 7: 193: 8.6: 1.3:

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 8.5: 326: 0.01: 6.7: 221: 14.1: 0.4:

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 8.3: 294: 2.2: 6.8: 379: 2.7: 0:

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T 3.2: 261: 0.02: 6.3: 211: 14: 5.4:

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 10.1: 250: 1.5: 7.8: 171: 12.8: 27.3:

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 7.8: 352: 0.01: 6.5: 212: 9.8: 0:

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 9.1: 296: 2.1: 6.5: 390: 2.3: 0:

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T 8.3: 229: 0.1: 6.5: 256: 14.2: 0.8:

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 8.2: 502: 1.1: 6.6: 177: 15.4: 6.6:

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T 8.2: 343: 0.01: 6.7: 331: 13: 0:

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 12.3: 277: 4.6: 6.4: 444: 2.3: 0:

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T 10.8: 156: 0.2: 6.3: 263: 14: 0.5:

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 8.6: 250: 1: 7.2: 180: 14.7: 6.8:

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 8.2: 108: 8.5: 7.1: 218: 11.5: 7.4:

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T 9.3: 132: 4.8: 8: 218: 2.8: 46.3:

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T 8.7: 114: 12.9: 8.6: 176: 14.6: 0:

Reference Red River Above Mine Site RR-1 21-Sep-03 RR-1-T01N-SFW-092103 Surface Water T 8.7: 329: 5.8: 461: 14.1: 2.7:

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T 12.4:

Reference Red River Above Mine Site RR-1 25-May-04 RR-1-T01N-SFW-052504 Surface Water T 10.1: 205: 7.9: 203: 8.1: 10.1:

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 7.9: 110: 9.9: 6.9: 244: 8.6: 6.6:

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 10.4: 137: 6.9: 7.4: 267: 3: 76.3:

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 8.4: 150: 16.8: 7.7: 210: 14.5: 0:

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 10.3: 226: 15.6: 7.3: 232: 7.6: 9.4:

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 8.9: 93.1: 10.1: 7.7: 282: 10.4: 19.2:

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 11.3: 154: 8.1: 7.3: 294: 0.9: 50.2:

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 8.9: 131: 19.9: 8.3: 222: 12.7: 0:

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 10.4: 276: 14: 7.1: 249: 6.1: 21.5:

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 131: 12.4: 7.4: 282: 7.8: 15.8:

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 12.6: 343: 9.6: 8: 591: 2.2: 36.6:

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 9.5: 130: 13.7: 8.6: 234: 11.9: 0:

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 8.8: 242: 12: 7.5: 256: 13: 7.9:

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 10.1: 191: 12.1: 6.8: 330: 5.6: 17.4:

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 9.9: 111: 9.7: 8: 340: 4.4: 98.6:

Reference Red River Above Mine Site RR-6 13-Jul-03 RR-6-T01N-SFW-071303 Surface Water T 8: 131: 8.3: 241: 17.5: 0:

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 8.1: 245: 23.8: 7.5: 254: 15.1: 3.4:

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 9: 286: 13: 7.5: 284: 11.5: 11.5:

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 9.8: 332: 12.1: 6.8: 320: 11: 7.5:

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 12.1: 282: 9.2: 7.4: 639: 1.5: 26.8:

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 8.2: 133: 17.7: 8.3: 244: 14.7: 0:

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 9.5: 310: 14.2: 7.5: 283: 10.5: 19.3:

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 8.3: 257: 17.9: 7.8: 254: 16.9: 0:

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 7.9: 409: 16.3: 7.1: 272: 12.6: 17.4:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T 8.8: 336: 6: 7.1: 212: 10.4: 9:

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 11.6: 187: 4.7: -999: 227: 0.56: 36.7:

Reference Red River Above Mine Site ZWERGLE 16-Jul-03 ZWERGLE-T01N-SFW-071603 Surface Water T 9: 102: 12.3: 8.7: 170: 12: 0:

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 9.9: 201: 12.1: 8.2: 205: 8.3: 8.3:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 10.1: 336: 2.9: 6.4: 203: 5.1: 9.9:

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 10.2: 169: 2: 7.6: 206: 2.8: 64.6:

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 8.5: 265: 1.1: 7.8: 205: 16.1: 1.7:

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 10.3: 339: 1.4: 7.4: 231: 10.4: 4.2:

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 8.8: 339: 5.1: 6.5: 165: 9.9: 0.3:

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 10.1: 109: 3.4: 7.7: 159: 3: 63.6:

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 8.6: 430: 7.5: 7.3: 131: 13.4: 1.6:

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RRS-13-T01N-SFW-092503 Surface Water T 9: 265: 5.2: 7.7: 153: 8.8: 1.7:

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 9.6: 350: 3.6: 6.6: 167: 9.6: 0.4:

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 10.7: 124: 3.8: 7.7: 171: 2: 63.4:

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T 8.1: 345: 6.9: 7.5: 135: 14.4: 1.9:

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 9.6: 195: 5.1: 7.9: 156: 9.2: 1.7:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 9.3: 306: 1.3: 6.8: 169: 9.5: 9:

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 10.3: 145: 2.1: 7.8: 156: 3.5: 64:

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 8.1: 264: 1: 7.6: 145: 16.1: 1.7:

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 8.7: 389: 1: 7.8: 178: 12.2: 0.5:



Reference Upper Cabresto Creek Riparian Upper Cabresto Creek 23-Mar-03 Upper Cabresto Creek-T01N-SFW-032303 Surface Water T 4.2:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 11: 127: 7.3: 181: 1.7: 63.3:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 8.1: 498: 5.6: 7.3: 147: 14.4: 3:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 9.4: 329: 5.9: 7.5: 168: 8.1: 5.7:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 9.1: 358: 21.8: 7.6: 364: 14.9: 20.4:

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 10.3: 290: 11.6: 7: 460: 9.7: 5.2:

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 8.4: 472: 18.4: 6.7: 338: 16.3: 1.5:

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 10.9: 273: 20.7: 6.9: 359: 9.7: 23.7:

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 11: 369: 11.8: 7.1: 316: 8: 36.3:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 11.5: 385: 6: 354: 1.2: 0:

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 10.2: 258: 8.8: 7.5: 380: 4.5: 43.4:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 9.6: 280: 11.7: 8.3: 316: 6.2: 14.7:

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 8.7: 155: 19.3: 8.6: 247: 12: 0:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 9.3: 173: 14.5: 7.7: 327: 11.4: 5.3:

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 9.1: 299: 13.7: 7.8: 286: 9.4: 4:

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 8.8: 166: 7.9: 309: 0: 8.7:

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 11.3: 90.8: -999: 7.8: 337: 1.5: 3.5:

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 8.2: 69.5: 12.5: 8.1: 226: 10.8: 12.4:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 10.9: 336: 13.4: 7.3: 285: 8.5: 14:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 11.4: 377: 5.1: 6.5: 345: 2.3: 4.6:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 12.9: 269: 5: 7.5: 354: 5.1: 30:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 9.7: 285: 17.4: 8.3: 292: 6.4: 7.8:

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 8.9: 156: 25: 8.5: 228: 11.1: 0:

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 9.4: 152: 17.5: 7.9: 304: 4.1:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 9.3: 312: 14.5: 7.7: 256: 8.3: 2.9:

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 8.8: 163: 7.9: 284: 0.22: 8.2:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 8.5: 96.7: 12.5: 8: 215: 9.8: 14.2:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 11: 327: 14.1: 7.8: 284: 8: 20.6:

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 11.9: 318: 6.1: 7.5: 316: 3.3: 4.9:

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 9.9: 228: 4.2: 6.8: 333: 1.1: 76.7:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 9.7: 315: 13.4: 8.3: 289: 6.7: 14.8:

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 8.9: 167: 23.8: 7.8: 233: 10.3: 0:

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 9.7: 162: 19.3: 7.9: 305: 8.1: 6.2:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 9.5: 322: 17.5: 7.6: 250: 7.3: 3.7:

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 8.8: 162: 7.8: 271: 0: 10.2:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 8.5: 90.6: 10.7: 8: 212: 9.9: 12.1:

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 10.1: 347: 13: 7.2: 289: 7.9: 18.2:

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 9.8: 260: 11.5: 7.2: 390: 5.4: 17.1:

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 6.6: 168: 28.9: 7.2: 276: 15.4: 28.9:

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 9.5: 192: 19.3: 7.5: 328: 8: 6.6:

Surface Water Area 1-Red River Along Mine RR-11B 19-Apr-04 RR-11B-T01N-SFW-041904 Surface Water T 8.7: 86.2: 8: 213: 9.1: 18.6:

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 9: 325: 16.4: 7.1: 356: 12: 13.8:

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 10.3: 330: 5.3: 7.5: 326: 3.1: 2.4:

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 11.9: 280: 8.8: 7: 439: 6.9: 2.4:

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 9.6: 315: 15.6: 7.6: 368: 6.9: 9:

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 1.2: 297: 32.8: 7.1: 314: 13.8: 28.6:

Surface Water Area 1-Red River Along Mine RR-11C 24-Sep-03 RR-11C-T01N-SFW-092403 Surface Water T 9.5: 166: 21: 7.3: 382: 7.1: 6.8:

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 9.6: 320: 19: 6.7: 336: 6.7: 4.7:

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 8: 152: 10.6: 7.2: 367: 6.2: 6.3:

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 8.7: 116: 10.6: 7.6: 237: 10.2: 9.9:

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 10.5: 317: 16.5: 6.6: 351: 8.2: 18.9:

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 11.3: 334: 5.6: 7.4: 352: 2.1: 3.7:

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 10.4: 258: 10.5: 7: 458: 5.3: 1:

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 9.9: 326: 18.5: 7.6: 371: 5.9: 15:

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 2.1: 251: 33.8: 7.1: 311: 12.8: 32.5:

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 9.8: 155: 20.2: 7.4: 383: 6.8: 6.5:

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 11.3: 304: 18.6: 7.2: 337: 6.3: 3.2:

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 8.4: 150: 7.6: 375: 1.5: 6.8:

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 10.2: 3.5: 15.4: 7.9: 234: 5.4: 12.2:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 9.2: 329: 17.9: 7: 363: 11.5: 13.7:

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 11: 386: 8.3: 6.4: 443: 2.3: 5.4:

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 9.6: 276: 12.5: 7.1: 471: 7: 14.3:

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 10.2: 349: 17.4: 7.5: 376: 5.2: 13.3:

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 4.7: 224: 33.8: 7.3: 316: 12.1: 29.2:

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 9.1: 232: 21.1: 7.6: 335: 11.5: 21.4:

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 12.4: 220: 20: 7.1: 344: 5.3: 3.1:

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 8.7: 86.7: 13.3: 6.9: 361: 1.3: 6.6:

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 10.9: 82.6: 24.3: 7.2: 242: 4.1: 23.5:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 9.4: 249: 18.4: 6.9: 371: 11.6: 17:

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 10.3: 196: 8.3: 7.6: 516: 3.9: 5.3:

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 10.9: 267: 12.2: 6.5: 476: 3.4: 4.7:

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 10.5: 377: 16.6: 7: 384: 3.6: 14.6:

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 8.1: 301: 33: 6.6: 321: 11.7: 29.7:

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 8.7: 323: 27.5: 6.9: 337: 11.1: 27.3:

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 180: 22.5: 7: 348: 4.8: 4.4:

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 8.9: 54.9: 11.2: 7.3: 367: 0.2: 7.8:

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 10.6: 118: -999: 6.4: 402: 2.5: 4.7:

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 10.9: 35.3: 53: 7.3: 245: 3.5: 21.2:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 9.6: 279: 22.4: 6.8: 327: 10.5: 16.6:

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 11.2: 320: 14.5: 7.1: 811: 3.4: 46.7:

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 4.9: 328: 35.8: 6.1: 327: 10.6: 31.1:

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 9.4: 218: 24: 7.2: 340: 9.2: 17.6:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 9.5: 299: 15.7: 6.8: 374: 9.1: 19.9:

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 10.9: 177: 8.9: 8.2: 498: 2: 7.4:

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 403: 11.7: 6.9: 430: 3.9: 85.4:

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 10.7: 394: 18.2: 6.9: 393: 2.4: 14.6:

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 9.1: 180: 23.8: 7.3: 337: 11.2: 1.3:

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 9.1: 321: 18.4: 7.6: 298: 12.1: 10.8:

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 11.6: 213: 19.1: 6.6: 352: 4.9: 5.5:

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 9: 54.5: 10.1: 7.4: 372: 0.11: 8.6:

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 11.3: 89.3: 43: 7.4: 246: 2.8: 22.8:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 9.7: 365: 15.2: 6.6: 381: 9.1: 21.3:

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 392: 11.2: 7: 434: 4.1: 96.5:

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 8.7: 287: 10.2: 6.6: 345: 12.4: 2.2:

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 9.8: 343: 16.4: 7.4: 300: 12.1: 14.6:

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 9.9: 393: 14.6: 6.3: 380: 8.9: 30.4:

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 400: 9.4: 6.5: 435: 3.9: 86:

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 8.6: 302: 12.1: 7.4: 347: 13.3: 2.6:

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 9.4: 280: 19: 7.4: 299: 11.9: 101:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 8.6: 341: 14.4: 7.7: 354: 15.1: 21.6:

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 297: 13.4: 6.5: 439: 2: 84.6:

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 8.7: 342: 10.5: 6.9: 348: 12.7: 2.5:

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 9.4: 471: 20: 7.5: 301: 9.3: 11.2:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 9: 344: 18.9: 6.7: 357: 14.6: 22.7:

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 9.3: 251: 15.4: 7.1: 472: 8.8: 17.6:

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 7.9: 217: 15.3: 6.8: 332: 16.8: 2.9:

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 10.6: 350: 22: 6.7: 312: 8.7: 15.7:

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 9.4: 348: 12.4: 6.7: 319: 10.2: 8.8:

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 10.8: 388: 3.9: 6.7: 365: 0.42: 0:

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 11.9: 277: 9.1: 7.2: 647: 1.4: 34.3:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 9.5: 284: 14.8: 8.2: 317: 5.9: 11.5:

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 8.6: 90.8: 18: 8.6: 244: 15.1: 0:

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 9.6: 317: 15.9: 7.4: 281: 8.4: 7:

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 8.9: 281: 17.1: 7.8: 278: 9.7: 2.8:

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 8.5: 184: -999: 7.9: 313: 1.2: 8.3:

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 10.9: 93: -999: 7.8: 335: 2.3: 3.1:

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 8.6: 192: 10.4: 8: 224: 9.3: 10.4:

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 9.8: 310: 13.1: 7.5: 316: 8.9: 11.5:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 10.6: 260: 6.8: 7.6: 337: 1.4: 78.9:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 8.5: 100: 17.1: 8.8: 245: 14.6: 0:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 10: 330: 14.1: 6.9: 285: 7.1: 10.2:

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 11.1: 346: 11.4: 6.7: 321: 5: 16.5:

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 10.6: 257: 6.7: 6.9: 350: 1.1: 76.1:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 8.7: 111: 18.7: 8.7: 245: 13.6: 0:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 8.4: 158: 16: 7.9: 326: 12.8: 4.8:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 214: 20.5: 6.7: 494: 14.7: 24.1:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 11.1: 279: 15.7: 7: 565: 3.5: 40.1:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 8.2: 25.3: 23.1: 7.5: 401: 18.3: 0:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 8.5: 99.3: 26.4: 7.5: 469: 12.7: 7.6:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 234: 21.4: 6.8: 487: 15.1: 26.5:

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 9.4: 98.2: 15: 8.1: 500: 9.5: 69.7:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 8.8: 270: 21.7: 6.8: 420: 17.4: 0.2:

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 10.4: 342: 37.9: 5.8: 385: 9.4: 10.3:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 264: 21.5: 6.4: 488: 14.6: 24.1:

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 9.5: 152: 15.9: 8.1: 496: 8.3: 68.2:



Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T 8.6: 326: 24: 8.4: 413: 17.4: 1.8:

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 9.9: 306: 38.2: 6.4: 387: 8.5: 15.1:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 9.7: 328: 21.8: 7.5: 366: 11.9: 22.1:

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 10: 302: 17.3: 7: 481: 6.5: 19.5:

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 9: 153: 21.5: 6.9: 345: 12.4: 2.7:

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 8.2: 49.2: 21.8: 7.5: 407: 13.6: 5.5:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 7.9: 235: 18.1: 6.2: 487: 14.4: 41.7:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 9.7: 299: 17.1: 7: 141: 9.3: 89.5:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 9.1: 178: 19.7: 6.7: 358: 12.3: 2.3:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 8.2: 81.7: 22.9: 7.4: 423: 13.2: 6.9:

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T <0.31: <0.005J 48.1:

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 0.36: <0.005J 40.8:

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 0.32: <0.005J 33.7J

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T <0.38: <0.005J 52.1:

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 0.35: <0.005J 39.9:

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T <0.35J <0.005J 38.2:

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 0.34: <0.005: 26.7J

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 0.48: <0.005J 55.8:

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 0.36: <0.005J 41.9:

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T <0.5J <0.005J 54:

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 0.34: <0.005: 34.5J

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T <0.24: <0.005J 98.3:

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 0.36: <0.005J 52.2:

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T <0.43J <0.005J 55.7:

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 0.39: <0.005: 35.9J

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T <0.2: <0.005J 21.5:

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T <0.1: <0.005J 15.6:

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T <0.1J <0.005J 18.2:

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T <0.1: <0.005J 19.6J

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T <0.2: <0.005J 47.4:

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 0.3: <0.005J 68.1:

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T <0.2J <0.005J 40.1:

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 0.2: <0.005J 40.6J

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T <0.4: <0.005J 62:

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 0.34: <0.005: 65.6:

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T <0.25J <0.005J 46.8:

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 0.22: <0.005J 46J

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T <0.34: 0.008J 67.9:

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 0.36: 0.014: 72.4:

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T <0.25J <0.005J 50.6:

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 0.26: 0.0052J 45.2J

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T <0.37: <0.005J 90.1:

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 0.46: 0.031J 96.8:

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T <0.31J <0.005J 65.5:

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 0.32: <0.005J 74.3J

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T <0.36: <0.005J 92.8:

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 0.42: 0.013J 105:

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T <0.89J <0.005: 72.5:

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 0.3: <0.005J 66.9J

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T <0.26J 0.0092J 49.8:

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 0.27: <0.005J 49.8J

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T <0.21: <0.005J 23.3:

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T <0.1: <0.005J 12.7:

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-T01N-SFW-071603 Surface Water T <0.1J <0.005: 19.1:

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T <0.1: <0.005J 21.6J

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 0.47: <0.005J 65.1:

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 0.47: <0.005J 55:

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T <0.51: <0.005: 54.8:

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 0.53: <0.005: 50.8J

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 0.53: <0.005J 33.6:

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 0.32: <0.005J 32:

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T <0.29J <0.005J 19.1:

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RR-13-T01N-SFW-092503 Surface Water T 0.3: <0.005J 20.5J

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 0.44: <0.005J 36:

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 0.32: <0.005J 32.7:

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T <0.28J <0.005: 19.8:

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 0.29: <0.005J 26.9J

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T <0.23: <0.005J 26.1:

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 0.21: <0.005J 23:

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T <0.2J <0.005: 17.2:

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 0.21: <0.005: 19.2J

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 0.35: <0.005J 36.5J

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T <0.32J <0.005J 33.4:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 0.3: <0.005J 23.2J

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 0.76: <0.005J 134:

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 1: 0.0079J 143:

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T <0.93J <0.005: 113:

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 0.81: <0.005J 107J

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 0.45: 0.006: 94.3:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 0.41: <0.005J 104J

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 0.47: 0.023J 109:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 0.38: <0.005: 85.5J

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T <0.31J <0.005J 60.4:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 0.32: <0.005J 76.8J

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 0.38: <0.005: 82.6J

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 0.42: 0.022: 89.2:

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 0.49: 102:

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 0.3: <0.005: 49.7:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T <0.27: 0.006J 75.5:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 0.46: 0.0093J 103J

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 0.44: 0.017J 84.7:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 0.35: <0.005: 63.5J

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T <0.28J <0.005J 51.8:

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 0.31: <0.005J 69.3J

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 0.36: <0.005: 82.6J

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 0.38: 0.019: 79.5:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 0.48: <0.005: 62.1:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T <0.25: 0.006J 73.8:

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 0.42: <0.005J 85.6J

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 0.39: 0.012: 80.3:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 0.35: <0.005J 65.2J

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T <0.34J <0.005J 54.1:

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 0.31: <0.005J 51.5J

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 0.35: <0.005J 75.7J

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 0.38: 0.016: 79.8:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 0.29: <0.005: 43.5:

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 0.5: 0.006J 79.2:

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 0.78: 0.015J 102:

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T <0.3J <0.005: 72.9:

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 0.49: <0.005J 73.4J

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 0.48: <0.005: 121:

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 0.91: 0.0054J 186J

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 0.87: 0.0085J 139:

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 0.65: <0.005J 112J

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T <0.71J <0.005J 99.6:

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-T01N-SFW-092503 Surface Water T 0.58: <0.005: 87.1J

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 0.72: <0.005J 96.9J

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 0.79: 0.011J 127:

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 0.38: <0.005: 53.6:

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T <0.25: 0.005J 119:

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 0.95: 0.0062J 155J

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 0.83: 0.0086J 138:

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 0.67: <0.005J 110J

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T <0.7J <0.005J 86.9:

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 0.61: <0.005J 95.1J

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 1.8: <0.005J 95J

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 0.81: 0.008J 157:

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 0.38: <0.005J 51.2:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T <0.36: <0.005: 126:

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 0.92: 0.0093J 152J

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 0.93: 0.008J 145:

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 0.68: <0.005J 117J

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T <0.74J <0.005J 94.8:

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 0.63: <0.005J 88.4J

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 0.75: <0.005J 108J



Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 0.78: 0.01J 123:

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 0.4: <0.005J 54.3:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 0.65: <0.005: 133:

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 1.1: <0.005J 185J

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 0.96: 0.012J 162:

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 0.74: <0.005J 120J

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T <0.3J <0.005J 104:

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 0.69: <0.005J 93.7J

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 0.79: <0.005J 111J

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 0.81: 0.011J 126:

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 0.87: 142:

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 0.45: <0.005J 59.7:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 1.1: <0.005: 135:

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 0.96: 0.0079: 146:

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T <0.8J <0.005J 104:

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 0.69: <0.005J 97.8J

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 0.73: <0.005: 143:

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 1.1: 0.009J 186J

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 1: 0.0083: 148:

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 0.81: <0.005J 124J

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T <0.81: <0.005J 104:

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 0.72: <0.005: 94.1J

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 0.86: <0.005J 111J

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 0.91: 0.012J 131:

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 0.3: <0.005J 43.3:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 0.77: <0.005: 148:

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 1.1: 0.0084: 151:

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T <0.93J <0.005J 114:

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 0.76: <0.005: 97.8J

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 0.72: <0.005: 157:

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 1.1: 0.01: 152:

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T <0.9J <0.005J 112:

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 0.76: <0.005: 100J

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 0.76: <0.005: 132:

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 1: 0.01J 162:

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T <0.9J <0.005J 109:

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 0.76: <0.005J 104J

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 0.67: <0.005J 133:

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 0.98: 0.0084: 148:

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T <0.83J <0.005: 115:

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 0.76: <0.005J 111J

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T <0.36: <0.005J 91.9:

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 0.43: <0.005J 109J

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 0.43: 0.014J 99.4:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 0.36: <0.005: 78.4J

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T <0.88J <0.005: 77.9:

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 0.31: <0.005J 69.3J

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 0.36: <0.005: 81.7J

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 0.47: 0.02: 97.1:

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 0.55: 99.5:

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 0.29: <0.005: 48.6:

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T <0.36: <0.005J 92.4:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 0.44: 0.014: 86.1:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T <0.1J 0.0057: 61:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 0.33: <0.005J 73.7J

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T <0.39: <0.005J 92.8:

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 0.42: 0.016: 91.8:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T <0.31J <0.005J 75:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 0.32: <0.005J 76.5J

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 0.8: <0.005J 171:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 0.98: 0.0098J 190:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T <0.89J <0.005: 141:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 0.79: <0.005: 126J

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 0.84: <0.005: 168:

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 1: 0.007J 188:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T <0.86J <0.005J 153:

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 0.79: <0.005: 110J

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 0.8: <0.005: 169:

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 1: 0.0074J 178:

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T <0.89J <0.005J 147:

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 0.79: <0.005J 116J

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 0.72: <0.005J 136:

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 0.98: 0.0094J 142:

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T <0.83J <0.005J 114:

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 0.79: <0.005: 97.8J

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 0.8: <0.005J 168:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 1: <0.005J 192:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T <0.88J <0.005J 145:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 0.79: <0.005: 123J



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts Flow cfs Flow gpm Fluoride mg/L Hardness mg/L Nitrite mg/L pH SU Specific Conductance uS/cm Sulfate mg/L Temperature Celsius Turbidity NTU

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T 109

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 91.5

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 80.6

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 113

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 90.9

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T 86

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 83.3

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 101

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 92

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T 110

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 78.3

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T 158

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 102

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T 115

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 83.2

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 108

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T 115

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T 87.4

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T 102

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 124

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 128

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 108

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 112

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 133

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 145

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 111

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 126

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 137

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 146

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 114

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 121

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 144

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 172

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 126

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 127

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 149

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 166

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 121

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 124

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 120

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 120

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T 115

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 117

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-T01N-SFW-071603 Surface Water T 90.9

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 103

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 96.1

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 92.6

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 90.7

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 90.5

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 75.3

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 77.8

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 57.4

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RR-13-T01N-SFW-092503 Surface Water T 64.2

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 78.6

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 79.6

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T 58.5

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 63

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 81.4

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 78

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 65

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 77.3

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 81.9

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 64.6

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 73.2

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 194

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 213

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 169

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 171

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 152

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 154

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 170

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 146

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 121

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 136

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 144

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 149

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 144

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 103

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 139

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 165

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 146

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 135

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 110

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 130

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 128

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 134

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 110

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 139

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 140

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 132

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 141

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 112

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 128

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 130

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 147

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 92.9

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 137

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 173

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 130

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 130

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 174

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 242

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 213

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 171

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 148

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-T01N-SFW-092503 Surface Water T 160

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 171

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 184

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 108

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 175

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 229

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 198

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 168

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 143

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 149

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 171

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 181

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 104

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 176

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 222

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 214

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 176

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 151

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 168

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 175

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 165

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 107

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 180

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 248

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 209

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 172

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 150

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 168

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 178



Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 177

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 176

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 107

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 189

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 199

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 155

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 150

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 188

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 229

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 201

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 179

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 149

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 159

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 180

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 179

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 98.5

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 186

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 203

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 159

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 170

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 190

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 210

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 157

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 170

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 185

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 195

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 161

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 170

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 196

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 206

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 164

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 163

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 154

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 162

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 171

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 144

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 116

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 130

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 141

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 141

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 142

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 99.8

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 149

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 159

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 119

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 141

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 150

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 156

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 122

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 135

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 233

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 254

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 205

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 209

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 232

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 244

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 206

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 205

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 229

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 235

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T 202

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 196

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 187

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 216

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 166

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 153

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 230

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 260

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 204

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 202

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T 8.4 313 0.01 7 215 10.2 0

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 6.8 300 5.1 7.1 380 3.4 0

Reference Lower Cabresto Creek Riparian RRS-18 14-Jul-03 RRS-18-T01N-SFW-071403 Surface Water T -999

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 9.2 331 1.6 7 193 8.6 1.3

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 8.5 326 0.01 6.7 221 14.1 0.4

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 8.3 294 2.2 6.8 379 2.7 0

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T 3.2 261 0.02 6.3 211 14 5.4

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 10.1 250 1.5 7.8 171 12.8 27.3

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 7.8 352 0.01 6.5 212 9.8 0

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 9.1 296 2.1 6.5 390 2.3 0

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T 8.3 229 0.1 6.5 256 14.2 0.8

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 8.2 502 1.1 6.6 177 15.4 6.6

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T 8.2 343 0.01 6.7 331 13 0

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 12.3 277 4.6 6.4 444 2.3 0

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T 10.8 156 0.2 6.3 263 14 0.5

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 8.6 250 1 7.2 180 14.7 6.8

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 8.2 108 8.5 7.1 218 11.5 7.4

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T 9.3 132 4.8 8 218 2.8 46.3

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T 8.7 114 12.9 8.6 176 14.6 0

Reference Red River Above Mine Site RR-1 21-Sep-03 RR-1-T01N-SFW-092103 Surface Water T 8.7 329 5.8 461 14.1 2.7

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T 12.4

Reference Red River Above Mine Site RR-1 25-May-04 RR-1-T01N-SFW-052504 Surface Water T 10.1 205 7.9 203 8.1 10.1

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 7.9 110 9.9 6.9 244 8.6 6.6

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 10.4 137 6.9 7.4 267 3 76.3

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 8.4 150 16.8 7.7 210 14.5 0

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 10.3 226 15.6 7.3 232 7.6 9.4

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 8.9 93.1 10.1 7.7 282 10.4 19.2

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 11.3 154 8.1 7.3 294 0.9 50.2

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 8.9 131 19.9 8.3 222 12.7 0

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 10.4 276 14 7.1 249 6.1 21.5

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 131 12.4 7.4 282 7.8 15.8

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 12.6 343 9.6 8 591 2.2 36.6

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 9.5 130 13.7 8.6 234 11.9 0

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 8.8 242 12 7.5 256 13 7.9

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 10.1 191 12.1 6.8 330 5.6 17.4

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 9.9 111 9.7 8 340 4.4 98.6

Reference Red River Above Mine Site RR-6 13-Jul-03 RR-6-T01N-SFW-071303 Surface Water T 8 131 8.3 241 17.5 0

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 8.1 245 23.8 7.5 254 15.1 3.4

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 9 286 13 7.5 284 11.5 11.5

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 9.8 332 12.1 6.8 320 11 7.5

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 12.1 282 9.2 7.4 639 1.5 26.8

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 8.2 133 17.7 8.3 244 14.7 0

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 9.5 310 14.2 7.5 283 10.5 19.3

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 8.3 257 17.9 7.8 254 16.9 0

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 7.9 409 16.3 7.1 272 12.6 17.4

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T 8.8 336 6 7.1 212 10.4 9

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 11.6 187 4.7 -999 227 0.56 36.7

Reference Red River Above Mine Site ZWERGLE 16-Jul-03 ZWERGLE-T01N-SFW-071603 Surface Water T 9 102 12.3 8.7 170 12 0

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 9.9 201 12.1 8.2 205 8.3 8.3

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 10.1 336 2.9 6.4 203 5.1 9.9

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 10.2 169 2 7.6 206 2.8 64.6

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 8.5 265 1.1 7.8 205 16.1 1.7

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 10.3 339 1.4 7.4 231 10.4 4.2

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 8.8 339 5.1 6.5 165 9.9 0.3

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 10.1 109 3.4 7.7 159 3 63.6

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 8.6 430 7.5 7.3 131 13.4 1.6

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RRS-13-T01N-SFW-092503 Surface Water T 9 265 5.2 7.7 153 8.8 1.7

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 9.6 350 3.6 6.6 167 9.6 0.4

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 10.7 124 3.8 7.7 171 2 63.4

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T 8.1 345 6.9 7.5 135 14.4 1.9

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 9.6 195 5.1 7.9 156 9.2 1.7

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 9.3 306 1.3 6.8 169 9.5 9

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 10.3 145 2.1 7.8 156 3.5 64

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 8.1 264 1 7.6 145 16.1 1.7

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 8.7 389 1 7.8 178 12.2 0.5



Reference Upper Cabresto Creek Riparian Upper Cabresto Creek 23-Mar-03 Upper Cabresto Creek-T01N-SFW-032303 Surface Water T 4.2

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 11 127 7.3 181 1.7 63.3

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 8.1 498 5.6 7.3 147 14.4 3

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 9.4 329 5.9 7.5 168 8.1 5.7

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 9.1 358 21.8 7.6 364 14.9 20.4

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 10.3 290 11.6 7 460 9.7 5.2

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 8.4 472 18.4 6.7 338 16.3 1.5

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 10.9 273 20.7 6.9 359 9.7 23.7

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 11 369 11.8 7.1 316 8 36.3

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 11.5 385 6 354 1.2 0

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 10.2 258 8.8 7.5 380 4.5 43.4

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 9.6 280 11.7 8.3 316 6.2 14.7

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 8.7 155 19.3 8.6 247 12 0

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 9.3 173 14.5 7.7 327 11.4 5.3

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 9.1 299 13.7 7.8 286 9.4 4

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 8.8 166 7.9 309 0 8.7

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 11.3 90.8 -999 7.8 337 1.5 3.5

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 8.2 69.5 12.5 8.1 226 10.8 12.4

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 10.9 336 13.4 7.3 285 8.5 14

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 11.4 377 5.1 6.5 345 2.3 4.6

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 12.9 269 5 7.5 354 5.1 30

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 9.7 285 17.4 8.3 292 6.4 7.8

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 8.9 156 25 8.5 228 11.1 0

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 9.4 152 17.5 7.9 304 4.1

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 9.3 312 14.5 7.7 256 8.3 2.9

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 8.8 163 7.9 284 0.22 8.2

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 8.5 96.7 12.5 8 215 9.8 14.2

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 11 327 14.1 7.8 284 8 20.6

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 11.9 318 6.1 7.5 316 3.3 4.9

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 9.9 228 4.2 6.8 333 1.1 76.7

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 9.7 315 13.4 8.3 289 6.7 14.8

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 8.9 167 23.8 7.8 233 10.3 0

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 9.7 162 19.3 7.9 305 8.1 6.2

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 9.5 322 17.5 7.6 250 7.3 3.7

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 8.8 162 7.8 271 0 10.2

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 8.5 90.6 10.7 8 212 9.9 12.1

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 10.1 347 13 7.2 289 7.9 18.2

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 9.8 260 11.5 7.2 390 5.4 17.1

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 6.6 168 28.9 7.2 276 15.4 28.9

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 9.5 192 19.3 7.5 328 8 6.6

Surface Water Area 1-Red River Along Mine RR-11B 19-Apr-04 RR-11B-T01N-SFW-041904 Surface Water T 8.7 86.2 8 213 9.1 18.6

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 9 325 16.4 7.1 356 12 13.8

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 10.3 330 5.3 7.5 326 3.1 2.4

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 11.9 280 8.8 7 439 6.9 2.4

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 9.6 315 15.6 7.6 368 6.9 9

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 1.2 297 32.8 7.1 314 13.8 28.6

Surface Water Area 1-Red River Along Mine RR-11C 24-Sep-03 RR-11C-T01N-SFW-092403 Surface Water T 9.5 166 21 7.3 382 7.1 6.8

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 9.6 320 19 6.7 336 6.7 4.7

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 8 152 10.6 7.2 367 6.2 6.3

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 8.7 116 10.6 7.6 237 10.2 9.9

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 10.5 317 16.5 6.6 351 8.2 18.9

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 11.3 334 5.6 7.4 352 2.1 3.7

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 10.4 258 10.5 7 458 5.3 1

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 9.9 326 18.5 7.6 371 5.9 15

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 2.1 251 33.8 7.1 311 12.8 32.5

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 9.8 155 20.2 7.4 383 6.8 6.5

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 11.3 304 18.6 7.2 337 6.3 3.2

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 8.4 150 7.6 375 1.5 6.8

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 10.2 3.5 15.4 7.9 234 5.4 12.2

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 9.2 329 17.9 7 363 11.5 13.7

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 11 386 8.3 6.4 443 2.3 5.4

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 9.6 276 12.5 7.1 471 7 14.3

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 10.2 349 17.4 7.5 376 5.2 13.3

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 4.7 224 33.8 7.3 316 12.1 29.2

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 9.1 232 21.1 7.6 335 11.5 21.4

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 12.4 220 20 7.1 344 5.3 3.1

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 8.7 86.7 13.3 6.9 361 1.3 6.6

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 10.9 82.6 24.3 7.2 242 4.1 23.5

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 9.4 249 18.4 6.9 371 11.6 17

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 10.3 196 8.3 7.6 516 3.9 5.3

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 10.9 267 12.2 6.5 476 3.4 4.7

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 10.5 377 16.6 7 384 3.6 14.6

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 8.1 301 33 6.6 321 11.7 29.7

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 8.7 323 27.5 6.9 337 11.1 27.3

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 180 22.5 7 348 4.8 4.4

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 8.9 54.9 11.2 7.3 367 0.2 7.8

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 10.6 118 -999 6.4 402 2.5 4.7

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 10.9 35.3 53 7.3 245 3.5 21.2

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 9.6 279 22.4 6.8 327 10.5 16.6

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 11.2 320 14.5 7.1 811 3.4 46.7

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 4.9 328 35.8 6.1 327 10.6 31.1

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 9.4 218 24 7.2 340 9.2 17.6

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 9.5 299 15.7 6.8 374 9.1 19.9

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 10.9 177 8.9 8.2 498 2 7.4

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 403 11.7 6.9 430 3.9 85.4

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 10.7 394 18.2 6.9 393 2.4 14.6

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 9.1 180 23.8 7.3 337 11.2 1.3

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 9.1 321 18.4 7.6 298 12.1 10.8

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 11.6 213 19.1 6.6 352 4.9 5.5

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 9 54.5 10.1 7.4 372 0.11 8.6

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 11.3 89.3 43 7.4 246 2.8 22.8

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 9.7 365 15.2 6.6 381 9.1 21.3

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 392 11.2 7 434 4.1 96.5

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 8.7 287 10.2 6.6 345 12.4 2.2

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 9.8 343 16.4 7.4 300 12.1 14.6

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 9.9 393 14.6 6.3 380 8.9 30.4

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 400 9.4 6.5 435 3.9 86

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 8.6 302 12.1 7.4 347 13.3 2.6

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 9.4 280 19 7.4 299 11.9 101

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 8.6 341 14.4 7.7 354 15.1 21.6

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 297 13.4 6.5 439 2 84.6

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 8.7 342 10.5 6.9 348 12.7 2.5

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 9.4 471 20 7.5 301 9.3 11.2

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 9 344 18.9 6.7 357 14.6 22.7

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 9.3 251 15.4 7.1 472 8.8 17.6

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 7.9 217 15.3 6.8 332 16.8 2.9

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 10.6 350 22 6.7 312 8.7 15.7

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 9.4 348 12.4 6.7 319 10.2 8.8

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 10.8 388 3.9 6.7 365 0.42 0

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 11.9 277 9.1 7.2 647 1.4 34.3

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 9.5 284 14.8 8.2 317 5.9 11.5

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 8.6 90.8 18 8.6 244 15.1 0

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 9.6 317 15.9 7.4 281 8.4 7

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 8.9 281 17.1 7.8 278 9.7 2.8

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 8.5 184 -999 7.9 313 1.2 8.3

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 10.9 93 -999 7.8 335 2.3 3.1

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 8.6 192 10.4 8 224 9.3 10.4

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 9.8 310 13.1 7.5 316 8.9 11.5

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 10.6 260 6.8 7.6 337 1.4 78.9

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 8.5 100 17.1 8.8 245 14.6 0

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 10 330 14.1 6.9 285 7.1 10.2

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 11.1 346 11.4 6.7 321 5 16.5

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 10.6 257 6.7 6.9 350 1.1 76.1

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 8.7 111 18.7 8.7 245 13.6 0

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 8.4 158 16 7.9 326 12.8 4.8

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 214 20.5 6.7 494 14.7 24.1

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 11.1 279 15.7 7 565 3.5 40.1

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 8.2 25.3 23.1 7.5 401 18.3 0

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 8.5 99.3 26.4 7.5 469 12.7 7.6

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 234 21.4 6.8 487 15.1 26.5

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 9.4 98.2 15 8.1 500 9.5 69.7

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 8.8 270 21.7 6.8 420 17.4 0.2

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 10.4 342 37.9 5.8 385 9.4 10.3

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 264 21.5 6.4 488 14.6 24.1

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 9.5 152 15.9 8.1 496 8.3 68.2



Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T 8.6 326 24 8.4 413 17.4 1.8

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 9.9 306 38.2 6.4 387 8.5 15.1

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 9.7 328 21.8 7.5 366 11.9 22.1

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 10 302 17.3 7 481 6.5 19.5

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 9 153 21.5 6.9 345 12.4 2.7

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 8.2 49.2 21.8 7.5 407 13.6 5.5

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 7.9 235 18.1 6.2 487 14.4 41.7

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 9.7 299 17.1 7 141 9.3 89.5

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 9.1 178 19.7 6.7 358 12.3 2.3

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 8.2 81.7 22.9 7.4 423 13.2 6.9

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-T01N-SFW-100602 Surface Water T 0.31 0.005 48.1

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-T01N-SFW-032303 Surface Water T 0.36 0.005 40.8

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-T01N-SFW-092503 Surface Water T 0.32 0.005 33.7

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-T01N-SFW-100602 Surface Water T 0.38 0.005 52.1

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-T01N-SFW-032303 Surface Water T 0.35 0.005 39.9

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-T01N-SFW-071603 Surface Water T 0.35 0.005 38.2

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-T01N-SFW-092503 Surface Water T 0.34 0.005 26.7

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-T01N-SFW-100602 Surface Water T 0.48 0.005 55.8

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-T01N-SFW-032303 Surface Water T 0.36 0.005 41.9

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-T01N-SFW-071603 Surface Water T 0.5 0.005 54

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-T01N-SFW-092503 Surface Water T 0.34 0.005 34.5

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-T01N-SFW-100602 Surface Water T 0.24 0.005 98.3

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-T01N-SFW-032303 Surface Water T 0.36 0.005 52.2

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-T01N-SFW-071603 Surface Water T 0.43 0.005 55.7

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-T01N-SFW-092503 Surface Water T 0.39 0.005 35.9

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-T01N-SFW-100402 Surface Water T 0.2 0.005 21.5

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-T01N-SFW-032103 Surface Water T 0.1 0.005 15.6

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-T01N-SFW-071603 Surface Water T 0.1 0.005 18.2

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-T01N-SFW-092503 Surface Water T 0.1 0.005 19.6

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-T01N-SFW-100302 Surface Water T 0.2 0.005 47.4

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-T01N-SFW-032103 Surface Water T 0.3 0.005 68.1

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-T01N-SFW-071603 Surface Water T 0.2 0.005 40.1

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-T01N-SFW-092503 Surface Water T 0.2 0.005 40.6

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-T01N-SFW-100402 Surface Water T 0.4 0.005 62

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-T01N-SFW-032103 Surface Water T 0.34 0.005 65.6

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-T01N-SFW-071603 Surface Water T 0.25 0.005 46.8

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-T01N-SFW-092503 Surface Water T 0.22 0.005 46

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-T01N-SFW-100302 Surface Water T 0.34 0.008 67.9

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-T01N-SFW-032103 Surface Water T 0.36 0.014 72.4

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-T01N-SFW-071603 Surface Water T 0.25 0.005 50.6

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-T01N-SFW-092403 Surface Water T 0.26 0.0052 45.2

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-T01N-SFW-100402 Surface Water T 0.37 0.005 90.1

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-T01N-SFW-032103 Surface Water T 0.46 0.031 96.8

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-T01N-SFW-071603 Surface Water T 0.31 0.005 65.5

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-T01N-SFW-092403 Surface Water T 0.32 0.005 74.3

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-T01N-SFW-100402 Surface Water T 0.36 0.005 92.8

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-T01N-SFW-032103 Surface Water T 0.42 0.013 105

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-T01N-SFW-071503 Surface Water T 0.89 0.005 72.5

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-T01N-SFW-092403 Surface Water T 0.3 0.005 66.9

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-T01N-SFW-071603 Surface Water T 0.26 0.0092 49.8

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-T01N-SFW-092403 Surface Water T 0.27 0.005 49.8

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water T 0.21 0.005 23.3

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-T01N-SFW-032303 Surface Water T 0.1 0.005 12.7

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-T01N-SFW-071603 Surface Water T 0.1 0.005 19.1

Reference Red River Above Mine Site ZWERGLE 25-Sep-03 ZWERGEL-T01N-SFW-092503 Surface Water T 0.1 0.005 21.6

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water T 0.47 0.005 65.1

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-T01N-SFW-032303 Surface Water T 0.47 0.005 55

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-T01N-SFW-071603 Surface Water T 0.51 0.005 54.8

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-T01N-SFW-092503 Surface Water T 0.53 0.005 50.8

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-T01N-SFW-100602 Surface Water T 0.53 0.005 33.6

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-T01N-SFW-032303 Surface Water T 0.32 0.005 32

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-T01N-SFW-071603 Surface Water T 0.29 0.005 19.1

Reference Upper Cabresto Creek Riparian RRS-13 25-Sep-03 RR-13-T01N-SFW-092503 Surface Water T 0.3 0.005 20.5

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-T01N-SFW-100602 Surface Water T 0.44 0.005 36

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-T01N-SFW-032303 Surface Water T 0.32 0.005 32.7

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-T01N-SFW-071603 Surface Water T 0.28 0.005 19.8

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-T01N-SFW-092503 Surface Water T 0.29 0.005 26.9

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water T 0.23 0.005 26.1

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-T01N-SFW-032303 Surface Water T 0.21 0.005 23

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-T01N-SFW-071603 Surface Water T 0.2 0.005 17.2

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-T01N-SFW-092503 Surface Water T 0.21 0.005 19.2

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-T01N-SFW-032303 Surface Water T 0.35 0.005 36.5

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-T01N-SFW-071603 Surface Water T 0.32 0.005 33.4

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-T01N-SFW-092503 Surface Water T 0.3 0.005 23.2

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water T 0.76 0.005 134

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-T01N-SFW-032003 Surface Water T 1 0.0079 143

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-T01N-SFW-071503 Surface Water T 0.93 0.005 113

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-T01N-SFW-092403 Surface Water T 0.81 0.005 107

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-T01N-SFW-100302 Surface Water T 0.45 0.006 94.3

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-T01N-SFW-012103 Surface Water T 0.41 0.005 104

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-T01N-SFW-032003 Surface Water T 0.47 0.023 109

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-T01N-SFW-040303 Surface Water T 0.38 0.005 85.5

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-T01N-SFW-071503 Surface Water T 0.31 0.005 60.4

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-T01N-SFW-092403 Surface Water T 0.32 0.005 76.8

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-T01N-SFW-101903 Surface Water T 0.38 0.005 82.6

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-T01N-SFW-011304 Surface Water T 0.42 0.022 89.2

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-T01N-SFW-022404 Surface Water T 0.49 102

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-T01N-SFW-041904 Surface Water T 0.3 0.005 49.7

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-T01N-SFW-100302 Surface Water T 0.27 0.006 75.5

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-T01N-SFW-012003 Surface Water T 0.46 0.0093 103

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-T01N-SFW-032003 Surface Water T 0.44 0.017 84.7

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-T01N-SFW-040303 Surface Water T 0.35 0.005 63.5

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-T01N-SFW-071503 Surface Water T 0.28 0.005 51.8

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-T01N-SFW-092403 Surface Water T 0.31 0.005 69.3

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-T01N-SFW-101903 Surface Water T 0.36 0.005 82.6

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-T01N-SFW-011304 Surface Water T 0.38 0.019 79.5

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-T01N-SFW-041904 Surface Water T 0.48 0.005 62.1

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-T01N-SFW-100302 Surface Water T 0.25 0.006 73.8

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-T01N-SFW-012003 Surface Water T 0.42 0.005 85.6

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-T01N-SFW-032103 Surface Water T 0.39 0.012 80.3

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-T01N-SFW-040303 Surface Water T 0.35 0.005 65.2

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-T01N-SFW-071503 Surface Water T 0.34 0.005 54.1

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-T01N-SFW-092403 Surface Water T 0.31 0.005 51.5

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-T01N-SFW-101903 Surface Water T 0.35 0.005 75.7

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-T01N-SFW-011304 Surface Water T 0.38 0.016 79.8

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-T01N-SFW-041904 Surface Water T 0.29 0.005 43.5

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-T01N-SFW-100302 Surface Water T 0.5 0.006 79.2

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-T01N-SFW-032003 Surface Water T 0.78 0.015 102

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-T01N-SFW-071503 Surface Water T 0.3 0.005 72.9

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-T01N-SFW-092403 Surface Water T 0.49 0.005 73.4

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-T01N-SFW-100102 Surface Water T 0.48 0.005 121

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-T01N-SFW-012003 Surface Water T 0.91 0.0054 186

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-T01N-SFW-032003 Surface Water T 0.87 0.0085 139

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-T01N-SFW-040303 Surface Water T 0.65 0.005 112

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-T01N-SFW-071503 Surface Water T 0.71 0.005 99.6

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-T01N-SFW-092503 Surface Water T 0.58 0.005 87.1

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-T01N-SFW-101903 Surface Water T 0.72 0.005 96.9

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-T01N-SFW-011304 Surface Water T 0.79 0.011 127

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-T01N-SFW-041904 Surface Water T 0.38 0.005 53.6

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-T01N-SFW-100302 Surface Water T 0.25 0.005 119

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-T01N-SFW-012003 Surface Water T 0.95 0.0062 155

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-T01N-SFW-032003 Surface Water T 0.83 0.0086 138

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-T01N-SFW-040303 Surface Water T 0.67 0.005 110

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-T01N-SFW-071503 Surface Water T 0.7 0.005 86.9

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-T01N-SFW-092403 Surface Water T 0.61 0.005 95.1

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-T01N-SFW-101903 Surface Water T 1.8 0.005 95

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-T01N-SFW-011304 Surface Water T 0.81 0.008 157

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-T01N-SFW-041904 Surface Water T 0.38 0.005 51.2

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water T 0.36 0.005 126

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-T01N-SFW-012003 Surface Water T 0.92 0.0093 152

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-T01N-SFW-032003 Surface Water T 0.93 0.008 145

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-T01N-SFW-040303 Surface Water T 0.68 0.005 117

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-T01N-SFW-071503 Surface Water T 0.74 0.005 94.8

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-T01N-SFW-092403 Surface Water T 0.63 0.005 88.4

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-T01N-SFW-101903 Surface Water T 0.75 0.005 108



Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-T01N-SFW-011304 Surface Water T 0.78 0.01 123

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-T01N-SFW-041904 Surface Water T 0.4 0.005 54.3

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water T 0.65 0.005 133

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-T01N-SFW-011903 Surface Water T 1.1 0.005 185

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-T01N-SFW-032003 Surface Water T 0.96 0.012 162

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-T01N-SFW-040303 Surface Water T 0.74 0.005 120

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-T01N-SFW-071503 Surface Water T 0.3 0.005 104

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-T01N-SFW-092403 Surface Water T 0.69 0.005 93.7

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-T01N-SFW-101903 Surface Water T 0.79 0.005 111

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-T01N-SFW-011304 Surface Water T 0.81 0.011 126

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-T01N-SFW-022404 Surface Water T 0.87 142

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-T01N-SFW-041904 Surface Water T 0.45 0.005 59.7

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water T 1.1 0.005 135

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-T01N-SFW-032103 Surface Water T 0.96 0.0079 146

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-T01N-SFW-071503 Surface Water T 0.8 0.005 104

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-T01N-SFW-092403 Surface Water T 0.69 0.005 97.8

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water T 0.73 0.005 143

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-T01N-SFW-011903 Surface Water T 1.1 0.009 186

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-T01N-SFW-031903 Surface Water T 1 0.0083 148

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-T01N-SFW-040303 Surface Water T 0.81 0.005 124

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-T01N-SFW-071503 Surface Water T 0.81 0.005 104

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-T01N-SFW-092303 Surface Water T 0.72 0.005 94.1

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-T01N-SFW-101903 Surface Water T 0.86 0.005 111

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-T01N-SFW-011304 Surface Water T 0.91 0.012 131

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-T01N-SFW-041904 Surface Water T 0.3 0.005 43.3

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water T 0.77 0.005 148

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-T01N-SFW-031903 Surface Water T 1.1 0.0084 151

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-T01N-SFW-071503 Surface Water T 0.93 0.005 114

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-T01N-SFW-092303 Surface Water T 0.76 0.005 97.8

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-T01N-SFW-100102 Surface Water T 0.72 0.005 157

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-T01N-SFW-031903 Surface Water T 1.1 0.01 152

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-T01N-SFW-071603 Surface Water T 0.9 0.005 112

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-T01N-SFW-092303 Surface Water T 0.76 0.005 100

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water T 0.76 0.005 132

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-T01N-SFW-031903 Surface Water T 1 0.01 162

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-T01N-SFW-071603 Surface Water T 0.9 0.005 109

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-T01N-SFW-092303 Surface Water T 0.76 0.005 104

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water T 0.67 0.005 133

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-T01N-SFW-032103 Surface Water T 0.98 0.0084 148

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-T01N-SFW-071503 Surface Water T 0.83 0.005 115

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-T01N-SFW-092303 Surface Water T 0.76 0.005 111

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-T01N-SFW-100402 Surface Water T 0.36 0.005 91.9

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-T01N-SFW-012103 Surface Water T 0.43 0.005 109

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-T01N-SFW-032103 Surface Water T 0.43 0.014 99.4

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-T01N-SFW-040303 Surface Water T 0.36 0.005 78.4

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-T01N-SFW-071503 Surface Water T 0.88 0.005 77.9

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-T01N-SFW-092403 Surface Water T 0.31 0.005 69.3

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-T01N-SFW-101903 Surface Water T 0.36 0.005 81.7

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-T01N-SFW-011304 Surface Water T 0.47 0.02 97.1

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-T01N-SFW-022404 Surface Water T 0.55 99.5

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-T01N-SFW-041904 Surface Water T 0.29 0.005 48.6

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-T01N-SFW-100402 Surface Water T 0.36 0.005 92.4

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-T01N-SFW-032103 Surface Water T 0.44 0.014 86.1

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-T01N-SFW-071503 Surface Water T 0.1 0.0057 61

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-T01N-SFW-092403 Surface Water T 0.33 0.005 73.7

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-T01N-SFW-100402 Surface Water T 0.39 0.005 92.8

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-T01N-SFW-032103 Surface Water T 0.42 0.016 91.8

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-T01N-SFW-071503 Surface Water T 0.31 0.005 75

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-T01N-SFW-092403 Surface Water T 0.32 0.005 76.5

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water T 0.8 0.005 171

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-T01N-SFW-032003 Surface Water T 0.98 0.0098 190

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-T01N-SFW-071403 Surface Water T 0.89 0.005 141

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-T01N-SFW-092303 Surface Water T 0.79 0.005 126

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water T 0.84 0.005 168

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-T01N-SFW-032003 Surface Water T 1 0.007 188

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-T01N-SFW-071403 Surface Water T 0.86 0.005 153

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-T01N-SFW-092103 Surface Water T 0.79 0.005 110

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water T 0.8 0.005 169

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-T01N-SFW-032003 Surface Water T 1 0.0074 178

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-T01N-SFW-071403 Surface Water T 0.89 0.005 147

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-T01N-SFW-092103 Surface Water T 0.79 0.005 116

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water T 0.72 0.005 136

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-T01N-SFW-032103 Surface Water T 0.98 0.0094 142

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-T01N-SFW-071503 Surface Water T 0.83 0.005 114

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-T01N-SFW-092303 Surface Water T 0.79 0.005 97.8

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water T 0.8 0.005 168

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-T01N-SFW-032303 Surface Water T 1 0.005 192

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-T01N-SFW-071503 Surface Water T 0.88 0.005 145

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-T01N-SFW-092303 Surface Water T 0.79 0.005 123



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-D01N-SFW-100602 Surface Water D <0.003: <0.0002: <0.0002: 0.024: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: <0.0003: <0.023: <0.0001: 0.0055: <0.0001: 0.00077: 0.00021: <0.0002: <0.0001: <0.0001: 0.00013: <0.0069:

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00051: 0.019: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: <0.0045: <0.42: <0.0002: <0.013: <0.0001: <0.0022: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-D01N-SFW-092503 Surface Water D <0.0053: 0.0028: <0.00038: 0.018: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00047: <0.044: <0.00004: 0.0099: <0.00006: 0.0025: <0.001: <0.00073: <0.0002: <0.00001: <0.00041: <0.013:

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-D01N-SFW-100602 Surface Water D <0.0076: <0.0002: <0.0002: 0.025: <0.0003: <0.005: <0.0001: <0.00032: <0.0001: <0.00039: <0.038: <0.0001: 0.0079: <0.0001: 0.00066: <0.0002: <0.0002: <0.0001: <0.0001: 0.0002: <0.0021J

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00043: 0.017: <0.001: <0.0084: <0.0005: <0.001: <0.0038: <0.0015J <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.0035: <0.0002: <0.0002: 0.00024: <0.039:

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-D01N-SFW-071603 Surface Water D <0.031: <0.0005: 0.00036: 0.026: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: <0.0024: 0.21: <0.0001: 0.1: <0.0001: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: <0.0002: <0.012:

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-D01N-SFW-092503 Surface Water D <0.0082: <0.0002: <0.00038: 0.018: <0.00047: 0.005: <0.00008: <0.001: <0.0011: <0.00065: <0.044: <0.00005: <0.0068: <0.00006: <0.00088: <0.0011: <0.00073: <0.0002: <0.00001: <0.00048: <0.013:

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-D01N-SFW-100602 Surface Water D <0.003: <0.0002: <0.0002: 0.026: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0017: 0.028: <0.0006: 0.0046: <0.0001: <0.00067: 0.00025: <0.0002: <0.0001: <0.0001: 0.00011: 0.014:

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00054: 0.022: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: <0.004: <0.42: <0.0002: <0.013: <0.0001: <0.0022: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-D01N-SFW-071603 Surface Water D <0.024: <0.0005: <0.0002: 0.035: <0.0002: 0.0048: <0.0002: <0.0014: <0.002: <0.0024: <0.039: <0.0001: 0.0096: <0.00016: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: <0.0002: <0.0066:

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-D01N-SFW-092503 Surface Water D <0.0088: <0.00061: <0.00038: 0.017: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00053: <0.044: <0.00004: <0.0022: <0.00006: <0.00097: 0.0011: <0.00073: <0.0002: <0.00001: <0.00064: <0.013:

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-D01N-SFW-100602 Surface Water D <0.003: <0.0002: <0.0002: 0.056: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.00046: <0.023: <0.0001: 0.015: <0.0001: <0.00075: 0.00032: <0.0002: <0.0001: <0.0001: <0.0001: <0.0069:

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00059: 0.023: <0.0017: <0.0084: <0.0005: <0.0013: <0.0038: <0.0015J <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-D01N-SFW-071603 Surface Water D <0.025: <0.0005: <0.0002: 0.035: <0.0002: 0.0066: <0.0002: <0.0014: <0.002: <0.0024: 0.078: 0.0003: 0.039: <0.00012: 0.002: <0.0021: <0.0008: <0.0001J <0.0001: 0.0011: <0.014:

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-D01N-SFW-092503 Surface Water D <0.0053: <0.00087: <0.00038: 0.02: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00075: <0.044: <0.00004: <0.0018: <0.00006: <0.00087: 0.00095: <0.00073: <0.0002: <0.00001: <0.00075: <0.013:

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-D01N-SFW-100402 Surface Water D <0.0064: <0.0002: <0.0002: 0.048: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0054: <0.023: <0.0001: <0.0025: <0.0001: 0.0009: <0.0002: <0.0002: <0.0001: <0.0001: 0.00032: <0.0069:

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-D01N-SFW-032103 Surface Water D <0.063: <0.0006: <0.0002: 0.052: <0.0003: <0.0084: <0.0002: <0.001: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001J <0.0023: <0.003: <0.001J <0.0002: <0.0002: <0.0002: <0.039:

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-D01N-SFW-071603 Surface Water D <0.031: <0.0005: <0.0002: 0.036: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: 0.0047: <0.033: <0.0001: 0.0039: <0.0002: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: 0.00027: <0.0043:

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-D01N-SFW-092503 Surface Water D <0.0036: <0.0016: <0.00038: 0.044: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00055: <0.044: <0.00005: <0.0022: <0.00006: <0.0019: <0.001: <0.00073: <0.0002: <0.00001: <0.00037: <0.013:

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-D01N-SFW-100302 Surface Water D 0.13: <0.0002: <0.0002: 0.044: <0.0002: <0.0048: 0.00044: <0.0046: <0.0022: 0.0082: 0.034: <0.0001: 0.11: <0.0001: 0.0011: 0.0062: <0.0002: <0.0001: <0.0001: 0.00023: 0.041:

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-D01N-SFW-032103 Surface Water D <0.063: <0.0006: <0.0002: 0.044: <0.0003: <0.0084: 0.00037: 0.0036: <0.0038: 0.0065: 0.042J <0.0002: 0.23: <0.0001J <0.0023: 0.0047: <0.0022J <0.0002: <0.0002: <0.0002: <0.06:

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-D01N-SFW-071603 Surface Water D 0.14: <0.0005: <0.0002: 0.039: <0.0002: <0.0048: 0.00028: <0.0014J <0.002: 0.0085: <0.033J <0.0001: 0.093: <0.0001: 0.00094: 0.0051: <0.0008: <0.0001J <0.0001: 0.00026: 0.028:

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-D01N-SFW-092503 Surface Water D 0.13: <0.00021: <0.00038: 0.044: <0.00047: <0.0048: 0.00028: <0.001: 0.0019: <0.0066: <0.044: <0.00004: 0.092: <0.00006: <0.001: <0.0051: <0.00073J <0.0002: <0.00001: <0.00061: 0.034:

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-D01N-SFW-100402 Surface Water D <0.08: <0.0002: <0.0002: 0.044: <0.0002: <0.0048: 0.0004: <0.0046: <0.0022: 0.003: <0.023: <0.0001: 0.16: <0.0001: 0.0012: 0.0062: <0.0002: <0.0001: <0.0001: 0.00013: 0.023:

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-D01N-SFW-032103 Surface Water D <0.05: <0.0006: <0.00043: 0.05: <0.0003: <0.0084: <0.00055: <0.001: <0.0038: <0.0053: <0.42: <0.0002: 0.2: <0.0001: <0.0022J 0.0095: <0.0037: <0.0002: <0.0002: <0.0002: <0.059:

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-D01N-SFW-071603 Surface Water D <0.16: <0.0005: <0.0002: 0.037: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: 0.0055: 0.053: <0.0001: 0.096: <0.00015: 0.002: 0.0038: <0.0008: <0.0001J <0.0001: <0.0002: <0.022:

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-D01N-SFW-092503 Surface Water D 0.11: <0.00011: <0.00038: 0.041: <0.00047: <0.0048: 0.00025: <0.001: 0.0015: <0.0042: <0.044: <0.00004: 0.11: <0.00006: <0.0011: 0.0056: <0.00073J <0.0002: <0.00001: <0.00042: 0.03:

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-D01N-SFW-100302 Surface Water D 0.09: <0.0002: <0.0002: 0.04: <0.0002: <0.0048: 0.00018: <0.0046: <0.0022: 0.0036: <0.023: <0.0001: 0.13: <0.0001: 0.0014: 0.0045: <0.0002: <0.0001: <0.0001: 0.00017: 0.014:

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-D01N-SFW-032103 Surface Water D 0.064: <0.0006: <0.0002: 0.042: <0.0003J <0.0084: <0.0002: <0.001: <0.0038: 0.0051: <0.31: <0.0002: 0.17: <0.0001: <0.0023: 0.005: <0.0012J <0.0002: <0.0002: <0.0002: <0.031:

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-D01N-SFW-071603 Surface Water D <0.13: <0.0005: <0.0002: 0.036: <0.0002: 0.007: <0.0002: <0.0014: <0.002: 0.0056: 0.066: <0.0001: 0.072: <0.00014: <0.0017: 0.0044: <0.0008: <0.0001J <0.0001: <0.0002: <0.021:

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-D01N-SFW-092403 Surface Water D 0.12: <0.0012: <0.00038: 0.037: <0.00047: <0.0067: 0.00014: <0.001: <0.0011: 0.0038: <0.044: 0.0001: 0.075: <0.00006: <0.002: 0.0045: <0.00073: <0.0002: <0.00001: <0.00029: <0.013:

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-D01N-SFW-100402 Surface Water D 0.13: <0.00023: <0.0002: 0.035: <0.0002: <0.0048: 0.00024: <0.0046: 0.0024: 0.0049: <0.023: <0.0001: 0.21: <0.0001: 0.0012: 0.011: 0.00029: <0.0001: <0.0001: 0.0001: <0.033:

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-D01N-SFW-032103 Surface Water D 0.11: <0.0006: <0.0002: 0.04: <0.0003: 0.011: 0.00031: <0.001: <0.0038: 0.0063: <0.42: <0.0002: 0.28: <0.0001J <0.0023: 0.011: <0.001: <0.0002: <0.0002: <0.0002: <0.052:

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-D01N-SFW-071603 Surface Water D 0.26: <0.0005: <0.0002: 0.033: <0.0002: 0.006: <0.0002: <0.0014J <0.002: 0.0051: 0.054J <0.0001: 0.1: <0.0001: 0.0012: 0.0059: <0.0008: <0.0001J <0.0001: <0.0002: 0.022:

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-D01N-SFW-092403 Surface Water D 0.19: <0.00033: <0.00038: 0.037: <0.00047: <0.011: 0.00021: <0.001: 0.0019: <0.0027: <0.044: <0.00004: 0.14: <0.00006: <0.0011: 0.0073: <0.00073J <0.0002: <0.00001: <0.00038: <0.03:

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-D01N-SFW-100402 Surface Water D 0.16: <0.0002: <0.0002: 0.034: <0.0002: <0.0048: 0.00017: <0.0046: 0.0024: <0.003: <0.023: <0.0001: 0.19: <0.0001: 0.0013: 0.0079: 0.0002: <0.0001: <0.0001: <0.0001: <0.018:

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-D01N-SFW-032103 Surface Water D 0.12: <0.0006: <0.0002: 0.036: <0.0003: 0.0089: 0.00032: <0.001: <0.0038: 0.0064: <0.42: <0.0002: 0.28: <0.0001J <0.0023: 0.0095: <0.001: <0.0002: <0.0002: <0.0002: <0.047:

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-D01N-SFW-071503 Surface Water D 0.24: <0.0005: <0.0002: 0.032: <0.0002: 0.0056: <0.0002: <0.0014: <0.002: 0.0037: <0.033: <0.00014: 0.098: 0.00017: 0.0012: 0.0061: <0.0008: <0.0001J <0.0001: <0.0002: 0.018:

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-D01N-SFW-092403 Surface Water D 0.18: <0.00022: <0.00038: 0.035: <0.00047: <0.016: 0.0002: <0.001: 0.0026: <0.0026: <0.044: <0.00004: 0.13: <0.00006: <0.0011: 0.0071: <0.00073J <0.0002: <0.00001: <0.00042: <0.024:

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-D01N-SFW-071603 Surface Water D 0.091: <0.0005: <0.0002: 0.034: <0.0002: 0.0067: <0.0002: <0.0014J <0.002: 0.024: <0.033J <0.0001: 0.045: <0.0001: 0.0012: 0.0029: <0.0008: <0.0001J <0.0001: 0.00025: 0.012J

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-D01N-SFW-092403 Surface Water D 0.11: <0.00069: <0.00038: 0.035: <0.00047: <0.0084: 0.00014: <0.001: 0.0012: <0.0032: <0.044: <0.00006: 0.063: <0.00006: <0.0016: 0.0042: <0.00073J <0.0002: <0.00001: <0.0004: <0.013:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-D01N-SFW-100702 Surface Water D <0.003: <0.0002: <0.0002: 0.035: <0.0003: <0.005: <0.0001: <0.0004: <0.0001: <0.00034: 0.042: <0.0001: 0.0012: <0.0001: 0.00096: <0.0002: 0.00024: <0.0001: <0.0001: 0.00029: <0.0021J

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D <0.011: <0.0002: <0.0002: 0.036: <0.0003: <0.005: <0.0001: <0.00045: <0.01: <0.0001: <0.00075: <0.052: <0.0001: <0.0035: <0.0001: 0.00087: <0.0002: <0.0002: <0.0001: <0.0001: 0.00036: <0.0021J

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.0004: 0.052: <0.0003: <0.0084: <0.00052: <0.001: <0.0038: <0.0041: <0.42: <0.0002: <0.013: <0.0001: <0.0022J <0.003: <0.0022: <0.0002: <0.0002: 0.00026: <0.039:

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-D01N-SFW-071603 Surface Water D <0.024: <0.0005: <0.0002: 0.025: <0.0002: <0.0048: <0.0002: <0.0014: <0.002: <0.0024: 0.039: <0.0001: 0.0036: <0.00021: <0.0017: <0.0021: <0.0008: <0.0001J <0.0001: 0.00028: <0.0032:

Reference Red River Above Mine Site Zwergle 25-Sep-03 ZWERGEL-D01N-SFW-092503 Surface Water D <0.0029: <0.00017: <0.00038: 0.034: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00049: <0.044: <0.00004: <0.0018: <0.00006: <0.00096: <0.001: <0.00073: <0.0002: <0.00001: <0.00058: <0.013:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-D01N-SFW-100702 Surface Water D 0.089: <0.0002: <0.0002: 0.025: <0.0003: <0.005: <0.0001: <0.00033: <0.0001: <0.0012: 0.04: <0.0001: 0.018: <0.0001: 0.00051: 0.0016: <0.0002: <0.0001: <0.0001: <0.0001: 0.026:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 0.17: <0.0002: <0.0002: 0.025: <0.0003: <0.005: <0.0001: <0.00034: 0.0015J <0.0001: <0.00078: <0.082: <0.00012: 0.028: <0.0001: 0.00053: 0.0012: 0.00024: <0.0001: <0.0001: 0.00013: <0.031J

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-D01N-SFW-032303 Surface Water D <0.08: <0.0006: <0.00048: 0.023: <0.00076: <0.0084: <0.0005: <0.001: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.0035: <0.0002: <0.0002: <0.0002: <0.039:

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-D01N-SFW-071603 Surface Water D 0.072: <0.0005: <0.0002: 0.025: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0009: <0.033J <0.0001: 0.0055J <0.0001: 0.00041: 0.0014: <0.0008: <0.0001J <0.0001: <0.0002: 0.016:

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-D01N-SFW-092503 Surface Water D 0.079: <0.00021: <0.00038: 0.025: <0.00047: 0.0048: <0.00008: <0.001: <0.0011: <0.00056: <0.044: <0.00004: <0.007: <0.00006: <0.00087: <0.002: <0.00073J <0.0002: <0.00001: <0.00044: 0.022:

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-D01N-SFW-100602 Surface Water D <0.037: <0.0002: <0.0002: 0.016: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0019: 0.023: <0.0001: 0.0025: <0.0001: <0.0007: 0.00096: <0.0002: <0.0001: <0.0001: 0.0002: 0.01:

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00059: 0.015: <0.0014: <0.0084: <0.0005: <0.001: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-D01N-SFW-071603 Surface Water D <0.024: <0.0005: <0.0002: 0.011: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0024: <0.033: <0.0001: <0.0007J <0.0001: <0.0017: <0.0021J <0.0008: <0.0001J <0.0001: 0.0003: <0.0038:

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-D01N-SFW-100602 Surface Water D <0.026: <0.0002: <0.0002: 0.015: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: <0.0003: <0.023: <0.0001: <0.0025: <0.0001: <0.0007: 0.00043: <0.0002: <0.0001: <0.0001: 0.00019: 0.0078:

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00054: 0.015: 0.00085: <0.0084: <0.0005: <0.001: <0.0038: <0.0015: <0.42: <0.0002: <0.013: <0.0001: <0.0023: <0.003: <0.0038: <0.0002: <0.0002: <0.0002: <0.039:

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-D01N-SFW-071603 Surface Water D <0.024: <0.0005: <0.0002: 0.011: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0009: <0.033J <0.0001: <0.0007J <0.0001: 0.00058: <0.0006: <0.0008: <0.0001J <0.0001: 0.00033: <0.0033J

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-D01N-SFW-092503 Surface Water D <0.016: <0.00054: <0.00038: 0.012: <0.00047: <0.0048: <0.00008: <0.001: <0.0011: <0.00045: <0.044: <0.00004: <0.00073: <0.00006: <0.00094: <0.00085: <0.00073: <0.0002: <0.00001: <0.00065: <0.013:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-D01N-SFW-100702 Surface Water D <0.003: <0.0002: <0.0002: 0.029: <0.0003J <0.005J <0.0001: <0.0019: <0.0034: <0.0003: <0.038: <0.0001: <0.003: <0.0001J 0.00063: <0.0002: <0.0002J <0.0001: <0.0001: 0.00024: <0.0021J

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 0.056: <0.00022: <0.0002: 0.03: <0.0003J <0.005J <0.0001: <0.0019: 0.0015J <0.0034: 0.00077: <0.038: <0.0001: <0.0036: <0.0001J 0.00062: <0.0002: <0.0002J <0.0001: <0.0001: 0.00024: <0.0021J

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00056: 0.029: <0.0003: <0.0084: <0.0005: <0.0011: <0.0038: <0.0047: <0.42: <0.0002: <0.013: <0.0001: <0.0022: <0.003: <0.001: <0.0002: <0.0002: 0.00023: <0.039:

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-D01N-SFW-071603 Surface Water D <0.024: <0.0005: <0.0002: 0.027: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0009: <0.033J <0.0001: 0.0053J <0.0001: 0.00046: <0.0006: <0.0008: <0.0001J <0.0001: 0.00037: <0.0031J

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-D01N-SFW-092503 Surface Water D <0.0038: <0.00011: <0.00038: 0.03: <0.00047: 0.0052: <0.00008: <0.001: <0.0011: <0.00053: <0.044: <0.00005: <0.0057: <0.00006: <0.00075: <0.00084: <0.00073J <0.0002: <0.00001: <0.00056: <0.013:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-D01N-SFW-032303 Surface Water D <0.05: <0.0006: <0.00053: 0.016: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: <0.0015: <0.31: <0.0002: <0.01: <0.0001: <0.0023: <0.003: <0.001: <0.0002: <0.0002: <0.0002: <0.02:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-D01N-SFW-071603 Surface Water D <0.024: <0.0005: <0.0002: 0.012: <0.0002: <0.0048: <0.0002: <0.0014J <0.002: <0.0024: <0.033: <0.0001: <0.0007J <0.0001: <0.0017: <0.0021J <0.0008: <0.0001J <0.0001: 0.0003: <0.0037:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-D01N-SFW-092503 Surface Water D <0.016: <0.00013: <0.00038: 0.013: <0.00047: <0.0048: <0.00008: <0.001: 0.0017: <0.00045: <0.044: <0.00004: <0.0036: 0.00007: <0.00078: <0.001: <0.00073J <0.0002: <0.00001: <0.00052: <0.013:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-D01N-SFW-093002 Surface Water D 0.14: <0.0002: <0.0002: 0.027: <0.0002: <0.0074: 0.0003: 0.0025: 0.0024: 0.0027: <0.046: <0.0001: 0.33: <0.0001: 0.0039: 0.01: 0.0003: <0.0059: <0.0001: <0.0001: 0.031:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 2.2: <0.0002: 0.00023: 0.049: 0.00036: <0.005: 0.00039: 0.0019: <0.01: 0.0033: 0.014: 1.7: 0.0014: 0.36: <0.0001: 0.003: 0.011: 0.00029: <0.0059: <0.0001: 0.00042: 0.08:

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-D01N-SFW-032003 Surface Water D 0.1: <0.0006: <0.0002: 0.037: <0.0003J 0.0087: 0.00047: <0.001: <0.0038: 0.0053: <0.42: <0.0002: 0.38: <0.0001: 0.0024: 0.02: <0.001: <0.0002: <0.0002: <0.0002: 0.099:

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-D01N-SFW-071503 Surface Water D 0.12: <0.0005: <0.0002: 0.035: <0.0002: 0.0084: 0.00036: <0.0014: <0.002: 0.0032: <0.033: <0.0001: 0.14: <0.0001: 0.0068: 0.01: <0.0016: <0.0001J <0.0001: <0.00079: 0.054:

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-D01N-SFW-092403 Surface Water D 0.11: <0.00016: <0.00038: 0.035: <0.00047: <0.0087: 0.00044: <0.001: 0.003: <0.0026: <0.044: <0.00004: 0.22: <0.00006: 0.0046: 0.014: <0.00073: <0.0002: <0.00001: <0.00044: <0.063:

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-D01N-SFW-100302 Surface Water D 0.11: <0.0002: <0.0002: 0.028: <0.0002: <0.0048: 0.00017: <0.0046: <0.0022: 0.0024: <0.023: <0.0001: 0.16: <0.0001: 0.0014: 0.0042: <0.0002: <0.0001: <0.0001: 0.00014: <0.0069:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-D01N-SFW-012103 Surface Water D <0.11J <0.0006: <0.0002J 0.028: <0.0002: <0.0098: 0.00034J <0.0037: 0.0026: <0.0017: <0.27: <0.0002: 0.27: <0.0001: <0.0011: 0.013: <0.0016: <0.0002: <0.0002: <0.0004: 0.05:

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-D01N-SFW-032003 Surface Water D 0.14: <0.0006: <0.0002: 0.035: <0.0003J 0.0087: <0.0002: <0.001: <0.0038: 0.0051: <0.42: <0.0002: 0.22: <0.0001: <0.0023: 0.0083: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-D01N-SFW-040303 Surface Water D <0.14: <0.0003: <0.0002: 0.034: <0.00074: <0.0084: <0.0005: <0.001: <0.0038: 0.0032: <0.031: <0.0001: 0.14: <0.0001: <0.0023: 0.0047: 0.00053: <0.0001: <0.0001: <0.0001: 0.01:

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-D01N-SFW-071503 Surface Water D 0.2: <0.0005: <0.0002: 0.031: <0.0004: 0.007: <0.0002: <0.0019: <0.0037: 0.0034: <0.067: <0.0001: 0.078: <0.00018: 0.0012: 0.0039: <0.0008: <0.0001J <0.0001: <0.0002: <0.0095:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-D01N-SFW-092403 Surface Water D 0.18: <0.00095: <0.00038: 0.035: <0.00047: <0.0072: 0.0002: <0.001: 0.0019: 0.0025: <0.044: <0.00004: 0.12: <0.00006: <0.0019: 0.0063: <0.00073: <0.0002: <0.00001: <0.00028: 0.013:

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-D01N-SFW-101903 Surface Water D 0.18: <0.0005: <0.0002: 0.036: <0.0004: <0.0063: <0.0002: <0.0011: 0.0039: 0.0027: <0.028: <0.0002: 0.15: <0.0001J 0.0011: 0.0051J <0.0003: <0.0001: <0.0001: <0.0001: 0.021:

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-D01N-SFW-011304 Surface Water D 0.077: <0.0012: <0.0002: 0.03: <0.001: <0.012: 0.00023: <0.0057: <0.0037: 0.0038: <0.042: <0.0001: 0.19: <0.0001: <0.0012: <0.017: 0.00032J <0.0001: <0.0001: <0.0002: 0.036:

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-D01N-SFW-022404 Surface Water D 0.054: <0.0002J <0.0001: 0.029: <0.0003: 0.0055: 0.00029J <0.0015J 0.0059: 0.0028J <0.036: <0.0001J 0.23: <0.0001: <0.0007: 0.014: <0.00086: <0.0001J <0.0001: <0.0001J 0.043:

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-D01N-SFW-041904 Surface Water D 0.29: <0.00055: <0.0002: 0.034: <0.0002: 0.0054: <0.0002: <0.0008J 0.0032: 0.0068: 0.09: <0.0015: 0.071: <0.0001: <0.0022: 0.0053: <0.0007: <0.0001J <0.00012: 0.00037: 0.01:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-D01N-SFW-100302 Surface Water D 0.63: <0.0002: 0.00026: 0.04: <0.0002: <0.0048: 0.00013: <0.0046: <0.0022: 0.0055: 0.56: <0.0014: 0.15: <0.0001: 0.0015: 0.0041: <0.0002: <0.0001: <0.0001: 0.00046: 0.014:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-D01N-SFW-012003 Surface Water D <0.083J <0.0006: <0.0002J 0.028: <0.0002: 0.0044: 0.00033J <0.0037: 0.0029: <0.0017: <0.27: <0.0002: 0.27: <0.0001: <0.0017: 0.013: <0.0016: <0.0002: <0.0002: <0.0004: 0.053:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-D01N-SFW-032003 Surface Water D <0.6: <0.0006: <0.0004J 0.039: <0.0003J <0.0084: <0.0005: <0.001: <0.0038: 0.0068: <0.31: <0.0002: 0.17: <0.0001: 0.0023: 0.009: <0.0016J <0.0002: <0.0002: <0.0002: <0.027:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-D01N-SFW-040303 Surface Water D <0.12: <0.0003: <0.0002: 0.035: <0.0012: <0.0084: <0.0005: <0.001: <0.0038: 0.0029: <0.031: <0.0001: 0.11: <0.0001: <0.0023: 0.0032: <0.0005: <0.0001: <0.0001: 0.00019: 0.0091:

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-D01N-SFW-071503 Surface Water D 0.15: <0.0005: <0.0002: 0.034: <0.0004: 0.0078: <0.0002: <0.0019: <0.0037: 0.0033: <0.067: <0.0001: 0.064: <0.00018: 0.0016: 0.0034: <0.0008: <0.0001J <0.0001: 0.00022: <0.0091:

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-D01N-SFW-092403 Surface Water D 0.14: <0.00015: <0.00038: 0.038: <0.00047: <0.007: 0.00016: <0.001: 0.0032: 0.0021: <0.044: <0.00004: 0.11: 0.00008: <0.0013: 0.0053: <0.00073: <0.0002: <0.00001: <0.00028: 0.015:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-D01N-SFW-101903 Surface Water D 0.12: <0.0005: <0.0002: 0.037: <0.0004: <0.0063: 0.00021: <0.0011: 0.0039: 0.0025: <0.028: <0.0002: 0.12: <0.0001J 0.0014: 0.0046J <0.0003: <0.0001: <0.0001: <0.0001: 0.02:

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-D01N-SFW-011304 Surface Water D 0.087: <0.0012: <0.0002: 0.033: <0.001: <0.012: 0.00029: <0.0057: 0.0051: 0.0031: <0.042: 0.00019: 0.16: <0.0001: <0.0015: <0.017: 0.00053J <0.0001: <0.0001: <0.0002: 0.045:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-D01N-SFW-041904 Surface Water D 0.25: <0.00063: <0.0002: 0.031: <0.0002: 0.0048: 0.00021: <0.0008J 0.0025: 0.0073: 0.039: <0.0014: 0.16: <0.0001: <0.0031: 0.0083: <0.0007: <0.0001J <0.00012: 0.00034: 0.037:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-D01N-SFW-100302 Surface Water D 0.1: <0.0002: <0.0002: 0.03: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0022: <0.023: <0.0001: 0.13: <0.0001: 0.0015: 0.0034: <0.0002: <0.0001: <0.0001: 0.00015: <0.0069:

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-D01N-SFW-012003 Surface Water D <0.069J <0.0006: <0.0002J 0.033: <0.0002: <0.0088: 0.00025J <0.0037: 0.0023: 0.0038: <0.27: <0.0002: 0.19: <0.0001: 0.0012: 0.0098: <0.0016: <0.0002: <0.0002: <0.0004: 0.034:

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-D01N-SFW-032103 Surface Water D 0.092: <0.0006: <0.0002: 0.035: <0.0003J <0.0084: 0.00021: <0.001: <0.0038: 0.0038: <0.31: <0.0002: 0.19: <0.0001: 0.0023: 0.0075: <0.0034J <0.0002: <0.0002: <0.0002: <0.036:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-D01N-SFW-040303 Surface Water D <0.12: <0.0003: <0.0002: 0.038: <0.0011: <0.0084: <0.0005: <0.001: <0.0038: 0.0032: <0.046: <0.0001: 0.12: <0.0001: 0.0032: 0.0033: <0.0005: <0.0001: <0.0001: 0.00012: 0.0086:

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-D01N-SFW-071503 Surface Water D 0.19: <0.0005: <0.0002: 0.034: <0.0004: 0.0061: <0.0002: <0.0019: <0.0037: 0.004: <0.067: <0.0001: 0.11: <0.00017: 0.0015: 0.0046: <0.0008: <0.0001J <0.0001: 0.00035: <0.02:

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-D01N-SFW-092403 Surface Water D 0.13: <0.00028: <0.00038: 0.039: <0.00047: <0.0069: 0.00014: <0.001: 0.0037: 0.0022: <0.044: 0.00006: 0.11: <0.00006: <0.0014: 0.0054: <0.00073: <0.0002: <0.00001: <0.00028: 0.015:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-D01N-SFW-101903 Surface Water D 0.14: <0.0005: <0.0002: 0.038: <0.0004: <0.0063: <0.0002: <0.0011: 0.0057: 0.0028: <0.028: <0.0002: 0.12: <0.0001J 0.0014: 0.0044J <0.0003: <0.0001: <0.0001: <0.0001: 0.02:

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-D01N-SFW-011304 Surface Water D <0.062: <0.0012: <0.0002: 0.032: <0.001: <0.012: 0.00029: <0.0057: 0.0039: 0.0032: <0.042: 0.00014: 0.16: <0.0001: <0.0017: <0.017: 0.00056J <0.0001: <0.0001: <0.0002: 0.032:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-D01N-SFW-041904 Surface Water D 0.27: <0.00063: <0.0002: 0.034: <0.0002: 0.0067: <0.0002: <0.0008J 0.0015: 0.006: 0.083: <0.0013: 0.058: <0.0001: <0.0025: 0.0043: <0.0007: <0.0001J <0.00012: 0.00044: 0.0092:

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-D01N-SFW-100302 Surface Water D 0.12: <0.0002: <0.0002: 0.03: <0.0002: <0.0048: <0.0001: <0.0046: <0.0022: 0.0048: <0.023: <0.0001: 0.13: <0.0001: 0.0015: 0.0047: <0.0002: <0.0001: <0.0001: 0.00014: 0.013:

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-D01N-SFW-032003 Surface Water D 0.16: <0.0006: <0.0002: 0.034: <0.0003J <0.0084: 0.00047: <0.001: <0.0038: 0.0052: <0.42: <0.0002: 0.24: <0.0001: 0.0029: 0.021: <0.0012: <0.0002: <0.0002: <0.0002: 0.1:

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-D01N-SFW-071503 Surface Water D 0.36: <0.0005: <0.0002: 0.033: <0.00034: 0.0057: 0.00047: <0.0014: <0.002: 0.0045: <0.033: <0.0001: 0.099: <0.0001: 0.002: 0.017: <0.0016: <0.0001J <0.0001: <0.00045: 0.11:

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-D01N-SFW-092403 Surface Water D 0.2: <0.00018: <0.00038: 0.037: <0.00047: <0.0064: 0.00029: <0.001: 0.0027: 0.0025: <0.044: <0.00004: 0.1: <0.00006: <0.0015: 0.013: <0.00073: <0.0002: <0.00001: <0.00041: 0.068:

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-D01N-SFW-100102 Surface Water D 0.11: <0.0002: <0.0002: 0.031: <0.0002: <0.0054: 0.00022: <0.0046: <0.0022: 0.0024: <0.023: <0.0001: 0.14: <0.0001: 0.0021: 0.0072: 0.00021: <0.0001: <0.0001: 0.00013: 0.034:

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-D01N-SFW-012003 Surface Water D <0.16J <0.0006: <0.0002J 0.031: <0.0002: 0.0035: 0.00062J <0.0037: 0.0026: <0.0017: <0.27: <0.0002: 0.17: <0.0001: <0.0043: 0.03: <0.0016: <0.0002: <0.0002: <0.0004: 0.18:

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-D01N-SFW-032003 Surface Water D 0.17: <0.0006: <0.0002: 0.038: <0.0003J <0.0084: 0.00043: <0.001: <0.0038: 0.0044: <0.42: <0.0002: 0.19: <0.0001: <0.0023: 0.021: <0.001: <0.0002: <0.0002: <0.0002: 0.14:

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-D01N-SFW-040303 Surface Water D <0.1: <0.00061: <0.0002: 0.035: <0.00069: <0.0084: <0.0005: <0.001: <0.0038: 0.0029: <0.031: <0.0001: 0.11: <0.0001: 0.0032: 0.015: 0.00059: <0.0001: <0.0001: <0.0001: 0.074:

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-D01N-SFW-071503 Surface Water D 0.22: <0.0005: <0.0002: 0.034: <0.0004: 0.0058: 0.00049: <0.0019: <0.0037: 0.0035: 0.077: <0.0001: 0.097: <0.00018: 0.002: 0.016: <0.0008: <0.0001J <0.0001: 0.00032: 0.1:

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-D01N-SFW-092503 Surface Water D 0.15: <0.00052: <0.00038: 0.037: <0.00047: <0.0091: 0.00038: <0.001: 0.0014: <0.0028: <0.1: <0.00004: 0.11: <0.00006: 0.0022: 0.015: <0.00073: <0.0002: <0.00001: <0.00028: 0.085:

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-D01N-SFW-101903 Surface Water D 0.13: <0.0005: <0.0002: 0.039: <0.0004: <0.0063: 0.00045: <0.0011: 0.0041: 0.0023: <0.028: <0.0002: 0.12: <0.0001J 0.0022: 0.014: <0.0003: <0.0001: <0.0001: <0.0001: 0.1:

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-D01N-SFW-011304 Surface Water D 0.093: <0.0012: <0.0002: 0.035: <0.001: <0.012: 0.00032: <0.0057: 0.0054: 0.0036: <0.042: <0.0001: 0.12: <0.0001: <0.0029: <0.017: 0.00035J <0.0001: <0.0001: <0.0002: 0.08:

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-D01N-SFW-041904 Surface Water D 0.24: <0.00061: <0.0002: 0.033: <0.0002: 0.0058: <0.0002: <0.0008J 0.0027: 0.0064: 0.073: <0.0014: 0.06: <0.0001: <0.0028: 0.006: <0.0007: <0.0001J <0.00012: 0.0004: 0.019:

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-D01N-SFW-100302 Surface Water D 0.12: 0.00023: 0.00021: 0.03: <0.0002: <0.0052: 0.00024: <0.0046: <0.0022: 0.0032: <0.023: <0.0001: 0.14: <0.0001: 0.0022: 0.0095: <0.0002: <0.0001: <0.0001: <0.0001: 0.026:

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-D01N-SFW-012003 Surface Water D <0.11J <0.0006: <0.0002J 0.034: <0.0002: <0.0062: 0.00059J <0.0037: 0.0027: 0.0035: <0.27: <0.0002: 0.19: <0.0001: <0.0031: 0.028: <0.0016: <0.0002: <0.0002: <0.0004: 0.16:

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-D01N-SFW-032003 Surface Water D 0.42: <0.0006: <0.0002: 0.038: <0.0003J <0.0084: 0.00043: <0.001: <0.0038: 0.0073: <0.31: <0.0002: 0.18: <0.0001: <0.0023: 0.022: <0.001: <0.0002: <0.0002: <0.0002: 0.13:

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-D01N-SFW-040303 Surface Water D <0.12: <0.0003: <0.0002: 0.034: <0.00097: <0.0084: <0.0005: <0.001: <0.0038: 0.0025: <0.031: <0.0001: 0.12: <0.0001: <0.0023: 0.015: 0.00057: <0.0001: <0.0001: 0.0001: 0.067:

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-D01N-SFW-071503 Surface Water D 0.2: <0.0005: <0.0002: 0.034: <0.0004: 0.0071: 0.00047: <0.0019: <0.0037: 0.0034: <0.067: <0.0001: 0.1: <0.00019: 0.002: 0.016: <0.0008: <0.0001J <0.0001: 0.00023: 0.087:

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-D01N-SFW-092403 Surface Water D 0.17: <0.00025: <0.00038: 0.038: <0.00047: <0.0077: 0.00037: <0.001: 0.0016: <0.0029: <0.044: <0.00004: 0.11: <0.00006: <0.002: 0.015: <0.00073: <0.0002: <0.00001: <0.00052: 0.077:

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-D01N-SFW-101903 Surface Water D 0.12: <0.0005: <0.0002: 0.037: <0.0004: <0.0063: 0.00041: <0.0011: 0.0056: 0.0026: <0.028: <0.0002: 0.12: <0.0001: 0.0023: 0.015: <0.0003: <0.0001: <0.0001: <0.0001: 0.094:

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-D01N-SFW-011304 Surface Water D 0.1: <0.0012: <0.0002: 0.033: <0.001: <0.012: 0.00047: <0.0057: 0.0058: <0.0025: <0.042: <0.0001: 0.13: <0.0001: 0.0027: <0.017: 0.00054J <0.0001: <0.0001: <0.0002: 0.072:

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-D01N-SFW-041904 Surface Water D 0.24: <0.00064: <0.0002: 0.032: <0.0002J 0.0053: <0.0002: <0.0008J 0.0025J 0.0059: 0.072J <0.0015: 0.064: <0.0001: <0.0028: 0.006: <0.0007: <0.0001J <0.00012: 0.00043: 0.017:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-D01N-SFW-100102 Surface Water D 0.26: <0.0002: <0.0002: 0.03: <0.0002: <0.0053: 0.00022: <0.0046: <0.0022: 0.0035: <0.023: <0.0001: 0.19: <0.0001: 0.0022: 0.0084: 0.00032: <0.0001: <0.0001: 0.00012: 0.035:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 1.1: <0.0002: <0.0002: 0.035: <0.0002: <0.005: 0.00029: <0.0046: <0.01: <0.0022: 0.013: 0.45: 0.00094: 0.21: <0.0001: 0.0018: 0.0092: 0.0002: <0.0001: <0.0001: 0.00033: 0.058:

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-D01N-SFW-012003 Surface Water D <0.13J <0.0006: <0.0002J 0.033: <0.0002: <0.0048: 0.00056J <0.0037: 0.0035: 0.0053: <0.27: <0.0002: 0.25: <0.0001: <0.0025: 0.028: <0.0016: <0.0002: <0.0002: <0.0004: 0.14:

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-D01N-SFW-032003 Surface Water D 0.13: <0.0006: <0.0002: 0.038: <0.0003J <0.0084: 0.00036: <0.001: <0.0038: 0.005: <0.42: <0.0002: 0.17: <0.0001: 0.0027: 0.021: <0.001: <0.0002: <0.0002: <0.0002: 0.12:

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-D01N-SFW-040303 Surface Water D <0.2: <0.0003: <0.0002: 0.035: <0.00059: <0.0084: <0.0005: <0.001: <0.0038: 0.0042: <0.031: <0.0001: 0.17: <0.0001: 0.0027: 0.015: <0.0005: <0.0001: <0.0001: <0.0001: 0.074:

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-D01N-SFW-071503 Surface Water D 0.32: <0.0005: <0.0002: 0.033: <0.0004: 0.0064: 0.00052: <0.0019: <0.0037: 0.0047: <0.067: <0.0001: 0.13: <0.00012: 0.0019: 0.016: <0.0008: <0.0001J <0.0001: <0.0002: 0.094:

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-D01N-SFW-092403 Surface Water D 0.3: <0.00026: <0.00038: 0.036: <0.00047: <0.0059: 0.00037: <0.001: 0.0026: 0.0037: <0.044: <0.00004: 0.14: <0.00006: <0.002: 0.015: <0.00073: <0.0002: <0.00001: <0.00029: 0.062:

Surface Water Area 1-Red River Along Mine RR-13 25-Sep-03 RR-13-D01N-SFW-092503 Surface Water D <0.018: <0.00045: <0.00038: 0.013: <0.00047: 0.0054: <0.00008: <0.001: <0.0011: <0.00038: <0.044: <0.00004: <0.0013: <0.00006: <0.0009: <0.00091: <0.00073: <0.0002: <0.00001: <0.0005: <0.013:

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-D01N-SFW-101903 Surface Water D 0.24: <0.0005: <0.0002: 0.037: <0.0004: <0.0063: 0.00044: <0.0011: <0.0029: 0.004: <0.028: <0.0002: 0.15: <0.0001J 0.0023: 0.016: <0.0003: <0.0001: <0.0001: <0.0001: 0.098:

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-D01N-SFW-011304 Surface Water D 0.064: <0.0012: <0.0002: 0.032: <0.0026: <0.012: 0.00034: <0.0057: 0.0083: 0.0039: <0.042: <0.0001: 0.2: <0.0001: 0.0025: 0.014: 0.00056J <0.0001: <0.0001: <0.0002: 0.077:

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-D01N-SFW-041904 Surface Water D 0.33: <0.00061: <0.0002: 0.032: <0.0002: 0.0058: <0.0002: <0.0008J 0.004J 0.0073: 0.15: <0.0014: 0.086: <0.0001: <0.0028: 0.0066: <0.0007: <0.0001J <0.00012: 0.00037: 0.023:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-D01N-SFW-100102 Surface Water D 0.14: 0.00055: <0.0002: 0.03: <0.0002: <0.0052: 0.00034: <0.0046: 0.0032: 0.0038: 0.054: <0.0001: 0.32: <0.0001: 0.0025: 0.011: 0.00027: <0.0001: <0.0001: <0.0001: 0.052:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 1.9: <0.0002: 0.00021: 0.035: <0.0002: <0.0048: 0.00043: <0.0046: <0.01: 0.0037: 0.02: 0.61: 0.0011: 0.32: <0.0001: 0.0019: 0.012: 0.00038: <0.0001: <0.0001: 0.00031: 0.086:

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-D01N-SFW-011903 Surface Water D <0.074J <0.0016: <0.0002J 0.032: <0.0002: <0.0088: 0.00084J <0.0037: 0.0068: 0.0064: <0.27: <0.0002: 0.5: <0.0001: <0.0047: 0.035: <0.0016: <0.0002: <0.0002: <0.0004: 0.21:

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-D01N-SFW-032003 Surface Water D 0.12J <0.0006: <0.0002: 0.035: <0.0003: 0.01: 0.00056: <0.001: <0.0038: 0.0074: <0.42: <0.0002: 0.38: <0.0001: <0.0023: 0.025: <0.001J <0.0002: <0.0002: <0.0002: 0.16:

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-D01N-SFW-040303 Surface Water D <0.079: <0.0003: <0.0002: 0.035: <0.0003: <0.0084: <0.0005: <0.001: <0.0038: 0.0048: <0.14: <0.0001: 0.27: <0.0001: 0.0027: 0.018: <0.0005: <0.0001: <0.0001: <0.0001: 0.099:

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-D01N-SFW-071503 Surface Water D 0.23: <0.0005: <0.0002: 0.035: <0.0002: 0.0075: 0.00059: <0.0014: 0.0027: 0.0041: <0.033: <0.00012: 0.19: 0.00012: 0.0022: 0.019: <0.0008: <0.0001J <0.0001: <0.0002: 0.096:

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-D01N-SFW-092403 Surface Water D 0.19: <0.00054: <0.00038: 0.035: <0.00047: <0.0062: 0.00042: <0.001: 0.0031: 0.0034: <0.044: <0.00004: 0.2: <0.00006: 0.0024: 0.015: <0.00073: <0.0002: <0.00001: <0.00034: 0.07:

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-D01N-SFW-101903 Surface Water D 0.14: <0.0005: <0.0002: 0.036: <0.0004: <0.0063: 0.00043: <0.0011: 0.0039: 0.0038: 0.065: <0.0002: 0.22: <0.0001J 0.0026: 0.016: <0.0003: <0.0001: <0.0001: <0.0001: 0.1:

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-D01N-SFW-011304 Surface Water D <0.062: <0.0012: <0.0002: 0.032: <0.001: <0.012: 0.00052: <0.0057: 0.0086: 0.0059: <0.082: 0.0001: 0.3: <0.0001: 0.003: <0.017: 0.00059J <0.0001: <0.0001: <0.0002: 0.098:

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-D01N-SFW-022404 Surface Water D 0.049: <0.0002J <0.0001: 0.03: <0.0003: 0.0051: 0.00078J <0.0015J 0.0064: 0.0057: 0.14: <0.0001J 0.33: <0.0001: 0.0028: 0.021: <0.00089: <0.0001J <0.0001: <0.0001J 0.099:

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-D01N-SFW-041904 Surface Water D 0.26: <0.00061: <0.0002: 0.032: <0.0002: 0.0062: <0.0002: <0.0008J 0.0058J 0.0072: 0.072: <0.0012: 0.13: <0.0001: <0.003: 0.0077: <0.0007: <0.0001J <0.00012: 0.00034: 0.035:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-D01N-SFW-100102 Surface Water D 0.17: <0.0002: <0.0002: 0.029: <0.0002: <0.0048: 0.00031: <0.0046: 0.0036: 0.0033: <0.023: <0.0001: 0.38: <0.0001: 0.0024: 0.012: <0.0002: <0.0001: <0.0001: <0.0001: 0.057:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 2.2: <0.0002: <0.0002: 0.035: 0.00028: <0.0053: 0.00046: <0.0046: <0.01: 0.0041: 0.022: 0.64: 0.00088: 0.41: <0.0001: 0.0018: 0.014: 0.0003: <0.0001: <0.0001: 0.00029: 0.11:

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-D01N-SFW-032103 Surface Water D 0.11: <0.0006: <0.0002: 0.033: <0.0003J <0.0084: 0.00073: <0.001: 0.0052: 0.0064: <0.31: <0.0002: 0.42: <0.0001: <0.0023: 0.025: <0.001: <0.0002: <0.0002: <0.0002: 0.15:

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-D01N-SFW-071503 Surface Water D 0.22: <0.0005: <0.0002: 0.035: <0.0002: 0.0056: 0.0006: <0.0014: 0.0023: 0.0053: <0.033: <0.0001: 0.23: <0.0001: 0.0022: 0.019: <0.0016: <0.0001J <0.0001: <0.00027: 0.11:

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-D01N-SFW-092403 Surface Water D 0.24: <0.0012: <0.00038: 0.036: <0.00047: <0.008: 0.00048: <0.001: 0.003: <0.004: <0.044: <0.00004: 0.25: <0.00006: 0.003: 0.016: <0.00073: <0.0002: <0.00001: <0.00028: 0.079:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-D01N-SFW-100102 Surface Water D 0.18: <0.0002: <0.0002: 0.029: <0.0002: <0.0053: 0.00035: <0.0046: 0.0041: 0.0033: <0.023: <0.0001: 0.41: <0.0001: 0.0024: 0.012: <0.0002: <0.0001: <0.0001: <0.0001: 0.06:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 2.2: <0.0002: 0.0002: 0.035: 0.00034: <0.0052: 0.00048: <0.0046: <0.01: 0.0045: 0.022: 0.65: 0.00099: 0.43: <0.0001: 0.0018: 0.014: 0.00034: <0.0001: <0.0001: 0.00037: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-D01N-SFW-011903 Surface Water D <0.073J <0.0006: <0.0002J 0.029: <0.0002: 0.0063: 0.00077J <0.0037: 0.0066: 0.0051: <0.27: <0.0002: 0.57: <0.0001: <0.0035: 0.031: <0.0016: <0.0002: <0.0002: <0.0004: 0.21:

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-D01N-SFW-031903 Surface Water D <0.11: <0.0006: <0.0002: 0.033: <0.0003: <0.0084: 0.00058: <0.001: 0.0041: 0.0056: <0.42: <0.0002: 0.45: <0.0001: 0.0023: 0.024: <0.0016: <0.0002: <0.0002: <0.0004: 0.15:

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-D01N-SFW-040303 Surface Water D <0.088: <0.0003: <0.0002: 0.034: <0.00085: <0.0084: <0.0005: <0.001: <0.0038: 0.0037: <0.031: <0.0001: 0.36: <0.0001: <0.0023: 0.021: <0.0005: <0.0001: <0.0001: <0.0001: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-D01N-SFW-071503 Surface Water D 0.29: <0.00061: <0.0002: 0.035: <0.0004: 0.007: 0.00059: <0.0019: <0.0037: 0.0052: <0.067: <0.0001: 0.24: <0.0002: 0.0024: 0.02: <0.0008: <0.0001J <0.0001: <0.0002: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-D01N-SFW-092303 Surface Water D 0.27: <0.00029: <0.00038: 0.034: <0.00047: <0.0048: 0.00043: <0.001: 0.0028: <0.0034: <0.044: <0.00004: 0.26: <0.00006: 0.0022: 0.015: <0.00073: <0.0002: <0.00001: <0.00057: 0.064:

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-D01N-SFW-101903 Surface Water D 0.16: <0.0005: <0.0002: 0.036: <0.0004: <0.0063: 0.00049: <0.0011: 0.007: 0.0039: <0.028: <0.0002: 0.29: <0.0001J 0.0026: 0.018: <0.0003: <0.0001: <0.0001: <0.0001: 0.11:

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-D01N-SFW-011304 Surface Water D 0.07: <0.0012: <0.0002: 0.032: <0.001: <0.012: 0.00068: <0.0057: 0.0072: 0.0032: <0.037: <0.0001: 0.4: <0.0001: 0.0027: 0.018: 0.00091J <0.0001: <0.0001: <0.0002: 0.12:

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-D01N-SFW-041904 Surface Water D 0.25: <0.00056: <0.0002: 0.035: <0.0002: 0.0054: <0.0002: <0.0008J 0.0019: 0.006: 0.085: <0.0013: 0.06: <0.0001: <0.0025: 0.0046: <0.0007: <0.0001J <0.00012: 0.00044: 0.0095:



Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-D01N-SFW-100102 Surface Water D 0.18: <0.0002: <0.0002: 0.029: <0.0002: <0.0056: 0.00047: <0.0046: 0.0041: 0.0033: <0.023: <0.0001: 0.47: <0.0001: 0.0024: 0.015: 0.00026: <0.0001: <0.0001: <0.0001: 0.074:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 1.9: <0.0002: 0.00024: 0.032: 0.00031: <0.006: 0.00058: <0.0046: <0.01: 0.0044: 0.019: 0.58: 0.001: 0.46: <0.0001: 0.0017: 0.016: 0.00044: <0.0001: <0.0001: 0.00035: 0.12:

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-D01N-SFW-031903 Surface Water D <0.12: <0.0006: <0.0002: 0.034: <0.0003: <0.0084: 0.00068: <0.001: 0.004: 0.0057: <0.44: <0.0002: 0.5: <0.0001: <0.0023: 0.027: <0.0016: <0.0002: <0.0002: <0.0004: 0.17:

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-D01N-SFW-071503 Surface Water D 0.23: <0.0005: <0.0002: 0.034: <0.0004: 0.0065: 0.00064: <0.0019: <0.0037: 0.004: <0.067: <0.0001: 0.27: <0.00016: 0.0022: 0.02: <0.0008: <0.0001J <0.0001: 0.00024: 0.11:

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-D01N-SFW-092303 Surface Water D 0.28: <0.0024: <0.00038: 0.034: <0.00047: <0.0048: 0.0005: <0.001: 0.0024: <0.0036: <0.044: <0.00004: 0.28: <0.00006: 0.0037: 0.017: <0.00073: <0.0002: <0.00001: <0.00055: 0.077:

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-D01N-SFW-100102 Surface Water D 0.15: <0.0002: <0.0002: 0.026: <0.0002: <0.0052: 0.00042: <0.0046: 0.0038: 0.0027: <0.023: <0.0001: 0.44: <0.0001: 0.0025J 0.014: <0.0002: <0.0001: <0.0001: <0.0001: 0.059:

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-D01N-SFW-031903 Surface Water D <0.1: <0.0006: <0.0002: 0.035: 0.0003: <0.0084: 0.00075: <0.001: 0.0043: 0.0064: <0.42: <0.0002: 0.51: 0.00011: 0.0027: 0.028: <0.0016: <0.0002: <0.0002: <0.0004: 0.18:

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-D01N-SFW-071603 Surface Water D 0.24: <0.0005: <0.0002: 0.034: <0.0002: 0.0059: 0.00062: <0.0014: 0.0022: 0.0043: <0.033: <0.0001: 0.26: <0.00012: 0.0029: 0.019: <0.0008: <0.0001J <0.0001: <0.0002: 0.1:

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-D01N-SFW-092303 Surface Water D 0.26: <0.0004: <0.00038: 0.034: <0.00047: <0.0048: 0.00046: <0.001: 0.0028: <0.0034: <0.044: <0.00004: 0.28: <0.00006: 0.0023: 0.016: <0.00073: <0.0002: <0.00001: <0.00046: 0.072:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-D01N-SFW-093002 Surface Water D 0.2: <0.0002: <0.0002: 0.026: <0.0002: <0.0071: 0.00037: <0.0046: 0.0032: 0.0029: <0.023: <0.0001: 0.41: <0.0001: 0.0024: 0.011: <0.0002: <0.0001: <0.0001: 0.00011: 0.034:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 1.9: <0.00024: 0.00021: 0.033: 0.00033: <0.0076: 0.0005: <0.0046: <0.01: 0.0039: 0.018: 0.65: 0.0011: 0.43: <0.0001: 0.0017: 0.014: 0.00038: <0.0001: <0.0001: 0.00035: 0.1:

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-D01N-SFW-031903 Surface Water D <0.2: <0.0006: <0.0002: 0.033: <0.0003: <0.0084: 0.00063: <0.001: <0.0038: 0.006: <0.46: <0.0002: 0.43: <0.0001: <0.0023: 0.023: <0.0016: <0.0002: <0.0002: <0.0004: 0.17:

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-D01N-SFW-071603 Surface Water D 0.22: <0.0005: <0.0002: 0.034: <0.0002: 0.0062: 0.00056: <0.0014: <0.002: 0.0044: <0.033: <0.0001: 0.25: <0.00015: 0.0026: 0.018: <0.0008: <0.0001J <0.0001: <0.0002: 0.1:

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-D01N-SFW-092303 Surface Water D 0.34: <0.00011: <0.00038: 0.037: <0.00047: <0.0048: 0.00055: <0.001: 0.0029: <0.0048: <0.044: <0.00006: 0.29: <0.00006: 0.0022: 0.017: <0.00073J <0.0002: <0.00001: <0.0003: 0.079:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-D01N-SFW-093002 Surface Water D 0.15: <0.0002: <0.0002: 0.026: <0.0002: <0.0073: 0.00032: <0.0012: 0.0025: 0.0022: <0.046: <0.0001: 0.35: <0.0001: 0.0035: 0.0096: <0.0002: <0.0059: <0.0001: <0.0001: 0.028:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 2.8: <0.0002: <0.0002: 0.059: 0.00051: <0.005: 0.00048: 0.0022: <0.01: 0.0038: 0.017: 2.2: 0.0012: 0.41: <0.0001: 0.0025: 0.013: 0.00035: <0.0059: <0.0001: 0.00038: 0.097:

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-D01N-SFW-032103 Surface Water D <0.54: <0.00066: <0.0004J 0.035: <0.0003J <0.0084: 0.00056: <0.001: 0.004: 0.0059: <0.31: <0.0002: 0.36: <0.0001: <0.0023: 0.021: <0.0031: <0.0002: <0.0002: <0.0002: 0.11:

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-D01N-SFW-071503 Surface Water D 0.072J <0.0005: <0.0002: 0.035: <0.0002: 0.0068: 0.00035: <0.0014: <0.002: 0.0026: <0.033: <0.0001: 0.16: <0.0001: 0.0054: 0.0098: <0.0016: <0.0001J <0.0001: <0.00076: 0.058:

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-D01N-SFW-092303 Surface Water D 0.11: <0.00011: <0.00038: 0.034: <0.00047: <0.0051: 0.0004: 0.0039J 0.0028: <0.0028: <0.044: <0.00006: 0.23: <0.00006: 0.0031: 0.012: <0.00073J <0.0002: <0.00001: <0.00028: 0.066:

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-D01N-SFW-100402 Surface Water D 0.15: <0.0002: <0.0002: 0.034: <0.0002: <0.0048: 0.00018: <0.0046: <0.0022: <0.0027: <0.023: <0.0001: 0.2: <0.0001: 0.0011: 0.008: <0.0002: <0.0001: <0.0001: <0.0001: <0.02:

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-D01N-SFW-012103 Surface Water D <0.12J <0.0006: <0.0002J 0.033: <0.0002: 0.011: 0.00042J <0.0037: 0.0051: 0.0032: <0.27: <0.0002: 0.35: <0.0001: <0.0011: 0.018: <0.0016: <0.0002: <0.0002: <0.0004: 0.076:

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-D01N-SFW-032103 Surface Water D 0.11: <0.0006: <0.0002: 0.038: <0.0003: 0.0094: 0.00026: <0.001: 0.0038: 0.0048: <0.42: <0.0002: 0.3: <0.0001J <0.0023: 0.011: <0.0039J <0.0002: <0.0002: <0.0002: <0.049:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-D01N-SFW-040303 Surface Water D <0.16: <0.0003: <0.0002: 0.037: <0.0008: <0.0084: <0.0005: <0.001: <0.0038: 0.0034: <0.031: <0.0001: 0.17: <0.0001: <0.0023: 0.0066: <0.0005: <0.0001: <0.0001: 0.00014: 0.021:

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-D01N-SFW-071503 Surface Water D 0.25: <0.0005: <0.0002: 0.033: <0.0002: 0.0067: <0.0002: <0.0014: <0.002: 0.0036: <0.033: <0.00013: 0.093: 0.00014: 0.0011: 0.0051: <0.0008: <0.0001J <0.0001: <0.0002: 0.023:

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-D01N-SFW-092403 Surface Water D 0.18: <0.00011: <0.00038: 0.036: <0.00047: <0.0068: 0.00023: 0.0017: 0.0026: <0.0027: <0.044: <0.00004: 0.14: <0.00006: <0.0011: 0.0073: <0.00073J <0.0002: <0.00001: <0.00045: <0.025:

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-D01N-SFW-101903 Surface Water D 0.17: <0.0005: <0.0002: 0.035: <0.0004: <0.0063: 0.00023: <0.0011: 0.0041: 0.003: <0.028: <0.0002: 0.16: <0.0001J 0.0009: 0.0064J <0.0003: <0.0001: <0.0001: <0.0001: 0.025:

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-D01N-SFW-011304 Surface Water D 0.1: <0.0012: 0.0002: 0.033: <0.0018: <0.012: 0.00033: <0.0057: 0.0075: 0.0038: <0.042: <0.0001: 0.24: <0.0001: 0.001: 0.012: 0.00085J <0.0001: <0.0001: <0.0002: 0.048:

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-D01N-SFW-022404 Surface Water D 0.077: <0.0002J <0.0001: 0.029: <0.0003: 0.0064: 0.00036J <0.0015J 0.0032: 0.0049J <0.036: <0.0001: 0.23: <0.0001: <0.0007: 0.013J <0.00057: <0.0001J <0.0001: <0.0001J 0.041:

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-D01N-SFW-041904 Surface Water D 0.29: <0.00055: <0.0002: 0.035: <0.0002: 0.0061: <0.0002: <0.0008J 0.0014: 0.0074: 0.081: <0.0013: 0.08: <0.0001: <0.0022: 0.0058: <0.0007: <0.0001J <0.00012: 0.00045: 0.016:

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-D01N-SFW-100402 Surface Water D 0.13: <0.0002: <0.0002: 0.032: <0.0002: <0.0048: 0.00014: <0.0046: <0.0022: <0.0031: <0.023: <0.0001: 0.2: <0.0001: 0.0012: 0.0064: <0.0002: <0.0001: <0.0001: <0.0001: <0.015:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-D01N-SFW-032103 Surface Water D 0.13: <0.0006: <0.0002: 0.036: <0.0003J <0.0084: <0.0002: <0.001: 0.0038: 0.0043: <0.42: <0.0002: 0.28: <0.0001: <0.0023: 0.0098: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-D01N-SFW-071503 Surface Water D 0.22: <0.0005: <0.0002: 0.031: <0.0002: 0.007: <0.0002: <0.0014: <0.002: 0.0042: <0.033: <0.0001: 0.077: <0.0001: <0.0017: 0.0033: <0.0016: <0.0001J <0.0001: <0.0007: <0.0093:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-D01N-SFW-092403 Surface Water D 0.14: <0.00043: <0.00038: 0.035: <0.00047: <0.0085: 0.00022: <0.001: 0.0022: 0.0028: <0.044: <0.00004: 0.13: <0.00006: <0.0015: 0.0069: <0.00073: <0.0002: <0.00001: <0.00028: 0.02:

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-D01N-SFW-100402 Surface Water D 0.093: <0.0002: <0.0002: 0.031: <0.0003: <0.005: 0.00018: <0.00034: 0.0021: <0.0023: <0.038: <0.0001: 0.2: <0.0001: 0.0013: 0.0067: 0.00049: <0.0001: <0.0001: <0.0001: <0.0073J

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-D01N-SFW-032103 Surface Water D <0.58: <0.0006: <0.0004: 0.035: <0.0003J <0.0084: <0.0005: <0.0011: <0.0038: 0.0036: <0.42: <0.0002: 0.26: <0.0001: <0.0023: 0.0091: <0.001: <0.0002: <0.0002: <0.0002: <0.039:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-D01N-SFW-071503 Surface Water D 0.24: <0.0005: <0.0002: 0.031: <0.0002: 0.0064: <0.0002: <0.0014: <0.002: 0.0037: <0.033: <0.00014: 0.073: 0.00015: 0.0013: 0.0045: <0.0008: <0.0001J <0.0001: <0.0002: <0.0067:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-D01N-SFW-092403 Surface Water D 0.23: <0.00017: <0.00038: 0.035: <0.00047: <0.0079: 0.00018: <0.001: 0.0021: 0.0029: <0.044: 0.00006: 0.12: <0.00006: <0.0012: 0.006: <0.00073: <0.0002: <0.00001: <0.00029: 0.015:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-D01N-SFW-092702 Surface Water D <0.085: <0.0002: <0.0002: 0.033: <0.0002: <0.011: 0.00025: <0.0012: 0.002: 0.0022: <0.046: <0.0001: 0.3: <0.0001: 0.06: 0.0079: 0.00025: <0.0059: <0.0001: <0.0001: 0.021:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 2.2: <0.0002: <0.0002: 0.045: 0.00031: <0.018: 0.00033: 0.002: <0.01: 0.0027: 0.012: 1.1: 0.0011: 0.31: <0.0001: 0.058: 0.0096: 0.00023: <0.0059: <0.0001: 0.0004: 0.067:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-D01N-SFW-032003 Surface Water D 0.065: <0.0006: <0.0002: 0.035: <0.0003J 0.01: 0.00056: <0.001: <0.0038: 0.0043: <0.42: <0.0002: 0.34: <0.0001: 0.059: 0.017: <0.001: <0.0002: <0.0002: <0.0002: 0.11:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-D01N-SFW-071403 Surface Water D <0.081J <0.0005: <0.0002: 0.037: <0.0002: 0.014: 0.00027: <0.0006J <0.0018: 0.0026: <0.017: <0.0001: 0.16: <0.00019: 0.061: 0.0083: <0.0008: <0.0001J <0.0001: <0.0002: 0.04:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-D01N-SFW-092303 Surface Water D 0.13: <0.00018: <0.00038: 0.035: <0.00047: 0.0076: 0.00035: <0.001: 0.0015: <0.0026: <0.044: <0.00004: 0.21: <0.00006: 0.039: 0.011: <0.00073: <0.0002: <0.00001: <0.00063: 0.041:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-D01N-SFW-092602 Surface Water D 0.098: <0.0002: <0.0002: 0.032: <0.0002: <0.0099: 0.0002: 0.0014: 0.0021: 0.0017: <0.046: <0.0001: 0.25: <0.0001: 0.061: 0.0065: <0.0002: <0.0059: <0.0001: 0.00014: 0.019:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 1.4: <0.0002: <0.0002: 0.043: 0.00027: <0.011: 0.00032: <0.0012: <0.01: 0.0026: 0.011: 0.96: 0.0011: 0.27: <0.0001: 0.057: 0.0083: 0.00036: <0.0059: <0.0001: 0.00036: 0.052:

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-D01N-SFW-032003 Surface Water D 0.1: <0.0006: <0.0002: 0.037: <0.0003: 0.014: 0.00029: <0.001: <0.0038: 0.0043: <0.42: <0.0002: 0.26: <0.0001J 0.064: 0.014: <0.001J <0.0002: <0.0002: <0.0002: <0.041:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-D01N-SFW-071403 Surface Water D <0.044J <0.0005: <0.0002: 0.037: <0.0002: 0.015: 0.00027: <0.0006J <0.0018: 0.0019: <0.017: <0.0001: 0.14: <0.00016: 0.057: 0.0074: <0.0008: <0.0001J <0.0001: 0.00022: 0.032:

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-D01N-SFW-092103 Surface Water D 0.11: <0.00022: <0.00038: 0.035: <0.00047: <0.0088: 0.00035: <0.001: 0.0023: 0.0023: <0.044: 0.00007: 0.2: <0.00006: 0.036: 0.011: <0.00073: <0.0002: <0.00001: <0.00054: 0.041:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-D01N-SFW-092602 Surface Water D 0.092: <0.0002: <0.0002: 0.031: <0.0002: <0.014: 0.00044: <0.0012: <0.0018: 0.0021: <0.046: <0.0001: 0.23: <0.0001: 0.065: 0.0066: <0.0002: <0.0059: <0.0001: 0.00049: 0.013:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 2.1: <0.00022: 0.00041: 0.06: 0.00033: <0.018: 0.00052: 0.002: <0.01: 0.0029: 0.013: 2: 0.0014: 0.29: <0.0001: 0.055: 0.0091: 0.00043: <0.0059: <0.0001: 0.00093: 0.063:

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-D01N-SFW-032003 Surface Water D 0.097: <0.0006: <0.0002: 0.037: <0.0003: 0.016: 0.00029: <0.001: <0.0038: 0.0044: <0.42: <0.0002: 0.26: <0.0001: 0.066: 0.012: <0.0014J <0.0002: <0.0002: 0.00056: <0.049:

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-D01N-SFW-071403 Surface Water D <0.051J <0.0005: <0.0002: 0.036: <0.0002: 0.015: 0.00021: <0.0006J <0.0018: 0.0018: <0.017: 0.00014: 0.12: <0.0001: 0.059: 0.0064: <0.0008: <0.0001J <0.0001: 0.0005: 0.027:

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-D01N-SFW-092103 Surface Water D 0.11: <0.00059: <0.00038: 0.037: <0.00047: <0.01: <0.00034: <0.001: 0.0028: 0.0022: <0.044: 0.00008: 0.2: <0.00006: 0.037: 0.011: <0.00073: <0.0002: <0.00001: <0.00087: 0.044:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-D01N-SFW-093002 Surface Water D 0.1: <0.0002: <0.0002: 0.029: <0.0002: <0.006: 0.00029: <0.0012: 0.0029: 0.003: <0.046: <0.0001: 0.33: <0.0001: 0.0042: 0.0093: <0.0002: <0.0059: <0.0001: <0.0001: 0.032:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 1.5: <0.0002: <0.0002: 0.034: 0.00033: <0.0088: 0.00042: <0.0012: <0.01: 0.0033: 0.014: 0.59: 0.0013: 0.34: <0.0001: 0.003: 0.011: <0.0002: <0.0059: <0.0001: 0.00039: 0.074:

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-D01N-SFW-032103 Surface Water D 0.07: <0.0006: <0.0002: 0.035: <0.0003: 0.0093: 0.00049: <0.001: <0.0038: 0.0056: <0.42: <0.0002: 0.37: <0.0001J 0.003: 0.018: <0.001: <0.0002: <0.0002: <0.0002: 0.12:

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-D01N-SFW-071503 Surface Water D 0.14: <0.0005: <0.0002: 0.036: <0.0002J 0.011: 0.00032: <0.0014: <0.002: 0.0025: 0.046: <0.00015: 0.14: 0.00018: 0.0069: 0.011: <0.0008: <0.0001J <0.0001: <0.0002: 0.072:

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-D01N-SFW-092303 Surface Water D 0.15: <0.0004: <0.00038: 0.037: <0.00047: 0.0068: 0.00038: <0.001: 0.004: <0.0029: <0.044: <0.00004: 0.21: <0.00006: 0.0047: 0.012: <0.00073: <0.0002: <0.00001: <0.00028: 0.046:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-D01N-SFW-092702 Surface Water D <0.082: <0.0002: <0.0002: 0.035: <0.0002: <0.01: 0.00023: <0.0012: 0.0025: 0.0017: <0.046: <0.0001: 0.28: <0.0001: 0.054: 0.0071: <0.0002: <0.0059: <0.0001: 0.00013: 0.03:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 1.2: <0.0002: <0.0002: 0.044: 0.00026: <0.012: 0.00035: 0.0012: <0.01: 0.0024: 0.0086: 0.78: 0.00068: 0.29: <0.0001: 0.049: 0.0083: 0.0003: <0.0059: <0.0001: 0.00027: 0.056:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-D01N-SFW-032303 Surface Water D <0.085: <0.0006: <0.00043: 0.035: <0.001: 0.012: <0.0005: <0.001: <0.0038: 0.0037: <0.42: <0.0002: 0.36: <0.0001: 0.091: 0.017: <0.0045: <0.0002: <0.0002: <0.0002: 0.093:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-D01N-SFW-071503 Surface Water D <0.063: <0.0005: <0.0002: 0.036: <0.0004: 0.014: 0.0003: <0.0019: <0.0037: 0.002: <0.067: <0.0001: 0.15: <0.00015: 0.056: 0.0084: <0.0008: <0.0001J <0.0001: <0.0002: 0.052:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-D01N-SFW-092303 Surface Water D 0.12: <0.00012: <0.00038: 0.04: <0.00047: 0.01: 0.00036: <0.001: 0.0046: <0.0027: <0.044: <0.00004: 0.23: <0.00006: 0.055: 0.011: <0.00073: <0.0002: <0.00001: <0.00028: 0.051:



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION Aluminum mg/L Antimony mg/L Arsenic mg/L Barium mg/L Beryllium mg/L Boron mg/L Cadmium mg/L Chromium mg/L Chromium, Hexavalent mg/L Cobalt mg/L Copper mg/L Iron mg/L Lead mg/L Manganese mg/L Mercury mg/L Molybdenum mg/L Nickel mg/L Selenium mg/L Silver mg/L Thallium mg/L Vanadium mg/L Zinc mg/L

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-D01N-SFW-093002 Surface Water D 0.14 0.0002 0.0002 0.027 0.0002 0.0074 0.0003 0.0025 0.0024 0.0027 0.046 0.0001 0.33 0.0001 0.0039 0.01 0.0003 0.0059 0.0001 0.0001 0.031

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 2.2 0.0002 0.00023 0.049 0.00036 0.005 0.00039 0.0019 0.01 0.0033 0.014 1.7 0.0014 0.36 0.0001 0.003 0.011 0.00029 0.0059 0.0001 0.00042 0.08

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-D01N-SFW-032003 Surface Water D 0.1 0.0006 0.0002 0.037 0.0003 0.0087 0.00047 0.001 0.0038 0.0053 0.42 0.0002 0.38 0.0001 0.0024 0.02 0.001 0.0002 0.0002 0.0002 0.099

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-D01N-SFW-071503 Surface Water D 0.12 0.0005 0.0002 0.035 0.0002 0.0084 0.00036 0.0014 0.002 0.0032 0.033 0.0001 0.14 0.0001 0.0068 0.01 0.0016 0.0001 0.0001 0.00079 0.054

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-D01N-SFW-092403 Surface Water D 0.11 0.00016 0.00038 0.035 0.00047 0.0087 0.00044 0.001 0.003 0.0026 0.044 0.00004 0.22 0.00006 0.0046 0.014 0.00073 0.0002 0.00001 0.00044 0.063

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-D01N-SFW-092702 Surface Water D 0.085 0.0002 0.0002 0.033 0.0002 0.011 0.00025 0.0012 0.002 0.0022 0.046 0.0001 0.3 0.0001 0.06 0.0079 0.00025 0.0059 0.0001 0.0001 0.021

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 2.2 0.0002 0.0002 0.045 0.00031 0.018 0.00033 0.002 0.01 0.0027 0.012 1.1 0.0011 0.31 0.0001 0.058 0.0096 0.00023 0.0059 0.0001 0.0004 0.067

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-D01N-SFW-032003 Surface Water D 0.065 0.0006 0.0002 0.035 0.0003 0.01 0.00056 0.001 0.0038 0.0043 0.42 0.0002 0.34 0.0001 0.059 0.017 0.001 0.0002 0.0002 0.0002 0.11

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-D01N-SFW-071403 Surface Water D 0.081 0.0005 0.0002 0.037 0.0002 0.014 0.00027 0.0006 0.0018 0.0026 0.017 0.0001 0.16 0.00019 0.061 0.0083 0.0008 0.0001 0.0001 0.0002 0.04

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-D01N-SFW-092303 Surface Water D 0.13 0.00018 0.00038 0.035 0.00047 0.0076 0.00035 0.001 0.0015 0.0026 0.044 0.00004 0.21 0.00006 0.039 0.011 0.00073 0.0002 0.00001 0.00063 0.041

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-D01N-SFW-092602 Surface Water D 0.098 0.0002 0.0002 0.032 0.0002 0.0099 0.0002 0.0014 0.0021 0.0017 0.046 0.0001 0.25 0.0001 0.061 0.0065 0.0002 0.0059 0.0001 0.00014 0.019

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 1.4 0.0002 0.0002 0.043 0.00027 0.011 0.00032 0.0012 0.01 0.0026 0.011 0.96 0.0011 0.27 0.0001 0.057 0.0083 0.00036 0.0059 0.0001 0.00036 0.052

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-D01N-SFW-032003 Surface Water D 0.1 0.0006 0.0002 0.037 0.0003 0.014 0.00029 0.001 0.0038 0.0043 0.42 0.0002 0.26 0.0001 0.064 0.014 0.001 0.0002 0.0002 0.0002 0.041

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-D01N-SFW-071403 Surface Water D 0.044 0.0005 0.0002 0.037 0.0002 0.015 0.00027 0.0006 0.0018 0.0019 0.017 0.0001 0.14 0.00016 0.057 0.0074 0.0008 0.0001 0.0001 0.00022 0.032

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-D01N-SFW-092103 Surface Water D 0.11 0.00022 0.00038 0.035 0.00047 0.0088 0.00035 0.001 0.0023 0.0023 0.044 0.00007 0.2 0.00006 0.036 0.011 0.00073 0.0002 0.00001 0.00054 0.041

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-D01N-SFW-092602 Surface Water D 0.092 0.0002 0.0002 0.031 0.0002 0.014 0.00044 0.0012 0.0018 0.0021 0.046 0.0001 0.23 0.0001 0.065 0.0066 0.0002 0.0059 0.0001 0.00049 0.013

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 2.1 0.00022 0.00041 0.06 0.00033 0.018 0.00052 0.002 0.01 0.0029 0.013 2 0.0014 0.29 0.0001 0.055 0.0091 0.00043 0.0059 0.0001 0.00093 0.063

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-D01N-SFW-032003 Surface Water D 0.097 0.0006 0.0002 0.037 0.0003 0.016 0.00029 0.001 0.0038 0.0044 0.42 0.0002 0.26 0.0001 0.066 0.012 0.0014 0.0002 0.0002 0.00056 0.049

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-D01N-SFW-071403 Surface Water D 0.051 0.0005 0.0002 0.036 0.0002 0.015 0.00021 0.0006 0.0018 0.0018 0.017 0.00014 0.12 0.0001 0.059 0.0064 0.0008 0.0001 0.0001 0.0005 0.027

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-D01N-SFW-092103 Surface Water D 0.11 0.00059 0.00038 0.037 0.00047 0.01 0.00034 0.001 0.0028 0.0022 0.044 0.00008 0.2 0.00006 0.037 0.011 0.00073 0.0002 0.00001 0.00087 0.044

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-D01N-SFW-093002 Surface Water D 0.1 0.0002 0.0002 0.029 0.0002 0.006 0.00029 0.0012 0.0029 0.003 0.046 0.0001 0.33 0.0001 0.0042 0.0093 0.0002 0.0059 0.0001 0.0001 0.032

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 1.5 0.0002 0.0002 0.034 0.00033 0.0088 0.00042 0.0012 0.01 0.0033 0.014 0.59 0.0013 0.34 0.0001 0.003 0.011 0.0002 0.0059 0.0001 0.00039 0.074

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-D01N-SFW-032103 Surface Water D 0.07 0.0006 0.0002 0.035 0.0003 0.0093 0.00049 0.001 0.0038 0.0056 0.42 0.0002 0.37 0.0001 0.003 0.018 0.001 0.0002 0.0002 0.0002 0.12

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-D01N-SFW-071503 Surface Water D 0.14 0.0005 0.0002 0.036 0.0002 0.011 0.00032 0.0014 0.002 0.0025 0.046 0.00015 0.14 0.00018 0.0069 0.011 0.0008 0.0001 0.0001 0.0002 0.072

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-D01N-SFW-092303 Surface Water D 0.15 0.0004 0.00038 0.037 0.00047 0.0068 0.00038 0.001 0.004 0.0029 0.044 0.00004 0.21 0.00006 0.0047 0.012 0.00073 0.0002 0.00001 0.00028 0.046

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-D01N-SFW-092702 Surface Water D 0.082 0.0002 0.0002 0.035 0.0002 0.01 0.00023 0.0012 0.0025 0.0017 0.046 0.0001 0.28 0.0001 0.054 0.0071 0.0002 0.0059 0.0001 0.00013 0.03

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 1.2 0.0002 0.0002 0.044 0.00026 0.012 0.00035 0.0012 0.01 0.0024 0.0086 0.78 0.00068 0.29 0.0001 0.049 0.0083 0.0003 0.0059 0.0001 0.00027 0.056

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-D01N-SFW-032303 Surface Water D 0.085 0.0006 0.00043 0.035 0.001 0.012 0.0005 0.001 0.0038 0.0037 0.42 0.0002 0.36 0.0001 0.091 0.017 0.0045 0.0002 0.0002 0.0002 0.093

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-D01N-SFW-071503 Surface Water D 0.063 0.0005 0.0002 0.036 0.0004 0.014 0.0003 0.0019 0.0037 0.002 0.067 0.0001 0.15 0.00015 0.056 0.0084 0.0008 0.0001 0.0001 0.0002 0.052

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-D01N-SFW-092303 Surface Water D 0.12 0.00012 0.00038 0.04 0.00047 0.01 0.00036 0.001 0.0046 0.0027 0.044 0.00004 0.23 0.00006 0.055 0.011 0.00073 0.0002 0.00001 0.00028 0.051

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-D01N-SFW-100402 Surface Water D 0.0064 0.0002 0.0002 0.048 0.0002 0.0048 0.0001 0.0046 0.0022 0.0054 0.023 0.0001 0.0025 0.0001 0.0009 0.0002 0.0002 0.0001 0.0001 0.00032 0.0069

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-D01N-SFW-032103 Surface Water D 0.063 0.0006 0.0002 0.052 0.0003 0.0084 0.0002 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-D01N-SFW-071603 Surface Water D 0.031 0.0005 0.0002 0.036 0.0002 0.0048 0.0002 0.0014 0.002 0.0047 0.033 0.0001 0.0039 0.0002 0.0017 0.0021 0.0008 0.0001 0.0001 0.00027 0.0043

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-D01N-SFW-092503 Surface Water D 0.0036 0.0016 0.00038 0.044 0.00047 0.0048 0.00008 0.001 0.0011 0.00055 0.044 0.00005 0.0022 0.00006 0.0019 0.001 0.00073 0.0002 0.00001 0.00037 0.013

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-D01N-SFW-100302 Surface Water D 0.11 0.0002 0.0002 0.028 0.0002 0.0048 0.00017 0.0046 0.0022 0.0024 0.023 0.0001 0.16 0.0001 0.0014 0.0042 0.0002 0.0001 0.0001 0.00014 0.0069

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-D01N-SFW-012103 Surface Water D 0.11 0.0006 0.0002 0.028 0.0002 0.0098 0.00034 0.0037 0.0026 0.0017 0.27 0.0002 0.27 0.0001 0.0011 0.013 0.0016 0.0002 0.0002 0.0004 0.05

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-D01N-SFW-032003 Surface Water D 0.14 0.0006 0.0002 0.035 0.0003 0.0087 0.0002 0.001 0.0038 0.0051 0.42 0.0002 0.22 0.0001 0.0023 0.0083 0.001 0.0002 0.0002 0.0002 0.039

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-D01N-SFW-040303 Surface Water D 0.14 0.0003 0.0002 0.034 0.00074 0.0084 0.0005 0.001 0.0038 0.0032 0.031 0.0001 0.14 0.0001 0.0023 0.0047 0.00053 0.0001 0.0001 0.0001 0.01

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-D01N-SFW-071503 Surface Water D 0.2 0.0005 0.0002 0.031 0.0004 0.007 0.0002 0.0019 0.0037 0.0034 0.067 0.0001 0.078 0.00018 0.0012 0.0039 0.0008 0.0001 0.0001 0.0002 0.0095

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-D01N-SFW-092403 Surface Water D 0.18 0.00095 0.00038 0.035 0.00047 0.0072 0.0002 0.001 0.0019 0.0025 0.044 0.00004 0.12 0.00006 0.0019 0.0063 0.00073 0.0002 0.00001 0.00028 0.013

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-D01N-SFW-101903 Surface Water D 0.18 0.0005 0.0002 0.036 0.0004 0.0063 0.0002 0.0011 0.0039 0.0027 0.028 0.0002 0.15 0.0001 0.0011 0.0051 0.0003 0.0001 0.0001 0.0001 0.021

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-D01N-SFW-011304 Surface Water D 0.077 0.0012 0.0002 0.03 0.001 0.012 0.00023 0.0057 0.0037 0.0038 0.042 0.0001 0.19 0.0001 0.0012 0.017 0.00032 0.0001 0.0001 0.0002 0.036

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-D01N-SFW-022404 Surface Water D 0.054 0.0002 0.0001 0.029 0.0003 0.0055 0.00029 0.0015 0.0059 0.0028 0.036 0.0001 0.23 0.0001 0.0007 0.014 0.00086 0.0001 0.0001 0.0001 0.043

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-D01N-SFW-041904 Surface Water D 0.29 0.00055 0.0002 0.034 0.0002 0.0054 0.0002 0.0008 0.0032 0.0068 0.09 0.0015 0.071 0.0001 0.0022 0.0053 0.0007 0.0001 0.00012 0.00037 0.01

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-D01N-SFW-100302 Surface Water D 0.63 0.0002 0.00026 0.04 0.0002 0.0048 0.00013 0.0046 0.0022 0.0055 0.56 0.0014 0.15 0.0001 0.0015 0.0041 0.0002 0.0001 0.0001 0.00046 0.014

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-D01N-SFW-012003 Surface Water D 0.083 0.0006 0.0002 0.028 0.0002 0.0044 0.00033 0.0037 0.0029 0.0017 0.27 0.0002 0.27 0.0001 0.0017 0.013 0.0016 0.0002 0.0002 0.0004 0.053

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-D01N-SFW-032003 Surface Water D 0.6 0.0006 0.0004 0.039 0.0003 0.0084 0.0005 0.001 0.0038 0.0068 0.31 0.0002 0.17 0.0001 0.0023 0.009 0.0016 0.0002 0.0002 0.0002 0.027

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-D01N-SFW-040303 Surface Water D 0.12 0.0003 0.0002 0.035 0.0012 0.0084 0.0005 0.001 0.0038 0.0029 0.031 0.0001 0.11 0.0001 0.0023 0.0032 0.0005 0.0001 0.0001 0.00019 0.0091

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-D01N-SFW-071503 Surface Water D 0.15 0.0005 0.0002 0.034 0.0004 0.0078 0.0002 0.0019 0.0037 0.0033 0.067 0.0001 0.064 0.00018 0.0016 0.0034 0.0008 0.0001 0.0001 0.00022 0.0091

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-D01N-SFW-092403 Surface Water D 0.14 0.00015 0.00038 0.038 0.00047 0.007 0.00016 0.001 0.0032 0.0021 0.044 0.00004 0.11 0.00008 0.0013 0.0053 0.00073 0.0002 0.00001 0.00028 0.015

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-D01N-SFW-101903 Surface Water D 0.12 0.0005 0.0002 0.037 0.0004 0.0063 0.00021 0.0011 0.0039 0.0025 0.028 0.0002 0.12 0.0001 0.0014 0.0046 0.0003 0.0001 0.0001 0.0001 0.02

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-D01N-SFW-011304 Surface Water D 0.087 0.0012 0.0002 0.033 0.001 0.012 0.00029 0.0057 0.0051 0.0031 0.042 0.00019 0.16 0.0001 0.0015 0.017 0.00053 0.0001 0.0001 0.0002 0.045

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-D01N-SFW-041904 Surface Water D 0.25 0.00063 0.0002 0.031 0.0002 0.0048 0.00021 0.0008 0.0025 0.0073 0.039 0.0014 0.16 0.0001 0.0031 0.0083 0.0007 0.0001 0.00012 0.00034 0.037

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-D01N-SFW-100302 Surface Water D 0.1 0.0002 0.0002 0.03 0.0002 0.0048 0.0001 0.0046 0.0022 0.0022 0.023 0.0001 0.13 0.0001 0.0015 0.0034 0.0002 0.0001 0.0001 0.00015 0.0069

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-D01N-SFW-012003 Surface Water D 0.069 0.0006 0.0002 0.033 0.0002 0.0088 0.00025 0.0037 0.0023 0.0038 0.27 0.0002 0.19 0.0001 0.0012 0.0098 0.0016 0.0002 0.0002 0.0004 0.034

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-D01N-SFW-032103 Surface Water D 0.092 0.0006 0.0002 0.035 0.0003 0.0084 0.00021 0.001 0.0038 0.0038 0.31 0.0002 0.19 0.0001 0.0023 0.0075 0.0034 0.0002 0.0002 0.0002 0.036

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-D01N-SFW-040303 Surface Water D 0.12 0.0003 0.0002 0.038 0.0011 0.0084 0.0005 0.001 0.0038 0.0032 0.046 0.0001 0.12 0.0001 0.0032 0.0033 0.0005 0.0001 0.0001 0.00012 0.0086

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-D01N-SFW-071503 Surface Water D 0.19 0.0005 0.0002 0.034 0.0004 0.0061 0.0002 0.0019 0.0037 0.004 0.067 0.0001 0.11 0.00017 0.0015 0.0046 0.0008 0.0001 0.0001 0.00035 0.02

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-D01N-SFW-092403 Surface Water D 0.13 0.00028 0.00038 0.039 0.00047 0.0069 0.00014 0.001 0.0037 0.0022 0.044 0.00006 0.11 0.00006 0.0014 0.0054 0.00073 0.0002 0.00001 0.00028 0.015

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-D01N-SFW-101903 Surface Water D 0.14 0.0005 0.0002 0.038 0.0004 0.0063 0.0002 0.0011 0.0057 0.0028 0.028 0.0002 0.12 0.0001 0.0014 0.0044 0.0003 0.0001 0.0001 0.0001 0.02

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-D01N-SFW-011304 Surface Water D 0.062 0.0012 0.0002 0.032 0.001 0.012 0.00029 0.0057 0.0039 0.0032 0.042 0.00014 0.16 0.0001 0.0017 0.017 0.00056 0.0001 0.0001 0.0002 0.032

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-D01N-SFW-041904 Surface Water D 0.27 0.00063 0.0002 0.034 0.0002 0.0067 0.0002 0.0008 0.0015 0.006 0.083 0.0013 0.058 0.0001 0.0025 0.0043 0.0007 0.0001 0.00012 0.00044 0.0092

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-D01N-SFW-100302 Surface Water D 0.12 0.0002 0.0002 0.03 0.0002 0.0048 0.0001 0.0046 0.0022 0.0048 0.023 0.0001 0.13 0.0001 0.0015 0.0047 0.0002 0.0001 0.0001 0.00014 0.013

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-D01N-SFW-032003 Surface Water D 0.16 0.0006 0.0002 0.034 0.0003 0.0084 0.00047 0.001 0.0038 0.0052 0.42 0.0002 0.24 0.0001 0.0029 0.021 0.0012 0.0002 0.0002 0.0002 0.1

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-D01N-SFW-071503 Surface Water D 0.36 0.0005 0.0002 0.033 0.00034 0.0057 0.00047 0.0014 0.002 0.0045 0.033 0.0001 0.099 0.0001 0.002 0.017 0.0016 0.0001 0.0001 0.00045 0.11

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-D01N-SFW-092403 Surface Water D 0.2 0.00018 0.00038 0.037 0.00047 0.0064 0.00029 0.001 0.0027 0.0025 0.044 0.00004 0.1 0.00006 0.0015 0.013 0.00073 0.0002 0.00001 0.00041 0.068

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-D01N-SFW-100102 Surface Water D 0.11 0.0002 0.0002 0.031 0.0002 0.0054 0.00022 0.0046 0.0022 0.0024 0.023 0.0001 0.14 0.0001 0.0021 0.0072 0.00021 0.0001 0.0001 0.00013 0.034

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-D01N-SFW-012003 Surface Water D 0.16 0.0006 0.0002 0.031 0.0002 0.0035 0.00062 0.0037 0.0026 0.0017 0.27 0.0002 0.17 0.0001 0.0043 0.03 0.0016 0.0002 0.0002 0.0004 0.18

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-D01N-SFW-032003 Surface Water D 0.17 0.0006 0.0002 0.038 0.0003 0.0084 0.00043 0.001 0.0038 0.0044 0.42 0.0002 0.19 0.0001 0.0023 0.021 0.001 0.0002 0.0002 0.0002 0.14

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-D01N-SFW-040303 Surface Water D 0.1 0.00061 0.0002 0.035 0.00069 0.0084 0.0005 0.001 0.0038 0.0029 0.031 0.0001 0.11 0.0001 0.0032 0.015 0.00059 0.0001 0.0001 0.0001 0.074

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-D01N-SFW-071503 Surface Water D 0.22 0.0005 0.0002 0.034 0.0004 0.0058 0.00049 0.0019 0.0037 0.0035 0.077 0.0001 0.097 0.00018 0.002 0.016 0.0008 0.0001 0.0001 0.00032 0.1

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-D01N-SFW-092503 Surface Water D 0.15 0.00052 0.00038 0.037 0.00047 0.0091 0.00038 0.001 0.0014 0.0028 0.1 0.00004 0.11 0.00006 0.0022 0.015 0.00073 0.0002 0.00001 0.00028 0.085

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-D01N-SFW-101903 Surface Water D 0.13 0.0005 0.0002 0.039 0.0004 0.0063 0.00045 0.0011 0.0041 0.0023 0.028 0.0002 0.12 0.0001 0.0022 0.014 0.0003 0.0001 0.0001 0.0001 0.1

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-D01N-SFW-011304 Surface Water D 0.093 0.0012 0.0002 0.035 0.001 0.012 0.00032 0.0057 0.0054 0.0036 0.042 0.0001 0.12 0.0001 0.0029 0.017 0.00035 0.0001 0.0001 0.0002 0.08

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-D01N-SFW-041904 Surface Water D 0.24 0.00061 0.0002 0.033 0.0002 0.0058 0.0002 0.0008 0.0027 0.0064 0.073 0.0014 0.06 0.0001 0.0028 0.006 0.0007 0.0001 0.00012 0.0004 0.019

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-D01N-SFW-100302 Surface Water D 0.12 0.00023 0.00021 0.03 0.0002 0.0052 0.00024 0.0046 0.0022 0.0032 0.023 0.0001 0.14 0.0001 0.0022 0.0095 0.0002 0.0001 0.0001 0.0001 0.026

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-D01N-SFW-012003 Surface Water D 0.11 0.0006 0.0002 0.034 0.0002 0.0062 0.00059 0.0037 0.0027 0.0035 0.27 0.0002 0.19 0.0001 0.0031 0.028 0.0016 0.0002 0.0002 0.0004 0.16

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-D01N-SFW-032003 Surface Water D 0.42 0.0006 0.0002 0.038 0.0003 0.0084 0.00043 0.001 0.0038 0.0073 0.31 0.0002 0.18 0.0001 0.0023 0.022 0.001 0.0002 0.0002 0.0002 0.13

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-D01N-SFW-040303 Surface Water D 0.12 0.0003 0.0002 0.034 0.00097 0.0084 0.0005 0.001 0.0038 0.0025 0.031 0.0001 0.12 0.0001 0.0023 0.015 0.00057 0.0001 0.0001 0.0001 0.067

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-D01N-SFW-071503 Surface Water D 0.2 0.0005 0.0002 0.034 0.0004 0.0071 0.00047 0.0019 0.0037 0.0034 0.067 0.0001 0.1 0.00019 0.002 0.016 0.0008 0.0001 0.0001 0.00023 0.087

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-D01N-SFW-092403 Surface Water D 0.17 0.00025 0.00038 0.038 0.00047 0.0077 0.00037 0.001 0.0016 0.0029 0.044 0.00004 0.11 0.00006 0.002 0.015 0.00073 0.0002 0.00001 0.00052 0.077

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-D01N-SFW-101903 Surface Water D 0.12 0.0005 0.0002 0.037 0.0004 0.0063 0.00041 0.0011 0.0056 0.0026 0.028 0.0002 0.12 0.0001 0.0023 0.015 0.0003 0.0001 0.0001 0.0001 0.094

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-D01N-SFW-011304 Surface Water D 0.1 0.0012 0.0002 0.033 0.001 0.012 0.00047 0.0057 0.0058 0.0025 0.042 0.0001 0.13 0.0001 0.0027 0.017 0.00054 0.0001 0.0001 0.0002 0.072

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-D01N-SFW-041904 Surface Water D 0.24 0.00064 0.0002 0.032 0.0002 0.0053 0.0002 0.0008 0.0025 0.0059 0.072 0.0015 0.064 0.0001 0.0028 0.006 0.0007 0.0001 0.00012 0.00043 0.017

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-D01N-SFW-100102 Surface Water D 0.26 0.0002 0.0002 0.03 0.0002 0.0053 0.00022 0.0046 0.0022 0.0035 0.023 0.0001 0.19 0.0001 0.0022 0.0084 0.00032 0.0001 0.0001 0.00012 0.035

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 1.1 0.0002 0.0002 0.035 0.0002 0.005 0.00029 0.0046 0.01 0.0022 0.013 0.45 0.00094 0.21 0.0001 0.0018 0.0092 0.0002 0.0001 0.0001 0.00033 0.058

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-D01N-SFW-012003 Surface Water D 0.13 0.0006 0.0002 0.033 0.0002 0.0048 0.00056 0.0037 0.0035 0.0053 0.27 0.0002 0.25 0.0001 0.0025 0.028 0.0016 0.0002 0.0002 0.0004 0.14

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-D01N-SFW-032003 Surface Water D 0.13 0.0006 0.0002 0.038 0.0003 0.0084 0.00036 0.001 0.0038 0.005 0.42 0.0002 0.17 0.0001 0.0027 0.021 0.001 0.0002 0.0002 0.0002 0.12

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-D01N-SFW-040303 Surface Water D 0.2 0.0003 0.0002 0.035 0.00059 0.0084 0.0005 0.001 0.0038 0.0042 0.031 0.0001 0.17 0.0001 0.0027 0.015 0.0005 0.0001 0.0001 0.0001 0.074

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-D01N-SFW-071503 Surface Water D 0.32 0.0005 0.0002 0.033 0.0004 0.0064 0.00052 0.0019 0.0037 0.0047 0.067 0.0001 0.13 0.00012 0.0019 0.016 0.0008 0.0001 0.0001 0.0002 0.094

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-D01N-SFW-092403 Surface Water D 0.3 0.00026 0.00038 0.036 0.00047 0.0059 0.00037 0.001 0.0026 0.0037 0.044 0.00004 0.14 0.00006 0.002 0.015 0.00073 0.0002 0.00001 0.00029 0.062

Surface Water Area 1-Red River Along Mine RR-13 25-Sep-03 RR-13-D01N-SFW-092503 Surface Water D 0.018 0.00045 0.00038 0.013 0.00047 0.0054 0.00008 0.001 0.0011 0.00038 0.044 0.00004 0.0013 0.00006 0.0009 0.00091 0.00073 0.0002 0.00001 0.0005 0.013

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-D01N-SFW-101903 Surface Water D 0.24 0.0005 0.0002 0.037 0.0004 0.0063 0.00044 0.0011 0.0029 0.004 0.028 0.0002 0.15 0.0001 0.0023 0.016 0.0003 0.0001 0.0001 0.0001 0.098

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-D01N-SFW-011304 Surface Water D 0.064 0.0012 0.0002 0.032 0.0026 0.012 0.00034 0.0057 0.0083 0.0039 0.042 0.0001 0.2 0.0001 0.0025 0.014 0.00056 0.0001 0.0001 0.0002 0.077

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-D01N-SFW-041904 Surface Water D 0.33 0.00061 0.0002 0.032 0.0002 0.0058 0.0002 0.0008 0.004 0.0073 0.15 0.0014 0.086 0.0001 0.0028 0.0066 0.0007 0.0001 0.00012 0.00037 0.023

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-D01N-SFW-100102 Surface Water D 0.14 0.00055 0.0002 0.03 0.0002 0.0052 0.00034 0.0046 0.0032 0.0038 0.054 0.0001 0.32 0.0001 0.0025 0.011 0.00027 0.0001 0.0001 0.0001 0.052

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 1.9 0.0002 0.00021 0.035 0.0002 0.0048 0.00043 0.0046 0.01 0.0037 0.02 0.61 0.0011 0.32 0.0001 0.0019 0.012 0.00038 0.0001 0.0001 0.00031 0.086

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-D01N-SFW-011903 Surface Water D 0.074 0.0016 0.0002 0.032 0.0002 0.0088 0.00084 0.0037 0.0068 0.0064 0.27 0.0002 0.5 0.0001 0.0047 0.035 0.0016 0.0002 0.0002 0.0004 0.21

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-D01N-SFW-032003 Surface Water D 0.12 0.0006 0.0002 0.035 0.0003 0.01 0.00056 0.001 0.0038 0.0074 0.42 0.0002 0.38 0.0001 0.0023 0.025 0.001 0.0002 0.0002 0.0002 0.16

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-D01N-SFW-040303 Surface Water D 0.079 0.0003 0.0002 0.035 0.0003 0.0084 0.0005 0.001 0.0038 0.0048 0.14 0.0001 0.27 0.0001 0.0027 0.018 0.0005 0.0001 0.0001 0.0001 0.099

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-D01N-SFW-071503 Surface Water D 0.23 0.0005 0.0002 0.035 0.0002 0.0075 0.00059 0.0014 0.0027 0.0041 0.033 0.00012 0.19 0.00012 0.0022 0.019 0.0008 0.0001 0.0001 0.0002 0.096

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-D01N-SFW-092403 Surface Water D 0.19 0.00054 0.00038 0.035 0.00047 0.0062 0.00042 0.001 0.0031 0.0034 0.044 0.00004 0.2 0.00006 0.0024 0.015 0.00073 0.0002 0.00001 0.00034 0.07

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-D01N-SFW-101903 Surface Water D 0.14 0.0005 0.0002 0.036 0.0004 0.0063 0.00043 0.0011 0.0039 0.0038 0.065 0.0002 0.22 0.0001 0.0026 0.016 0.0003 0.0001 0.0001 0.0001 0.1

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-D01N-SFW-011304 Surface Water D 0.062 0.0012 0.0002 0.032 0.001 0.012 0.00052 0.0057 0.0086 0.0059 0.082 0.0001 0.3 0.0001 0.003 0.017 0.00059 0.0001 0.0001 0.0002 0.098

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-D01N-SFW-022404 Surface Water D 0.049 0.0002 0.0001 0.03 0.0003 0.0051 0.00078 0.0015 0.0064 0.0057 0.14 0.0001 0.33 0.0001 0.0028 0.021 0.00089 0.0001 0.0001 0.0001 0.099

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-D01N-SFW-041904 Surface Water D 0.26 0.00061 0.0002 0.032 0.0002 0.0062 0.0002 0.0008 0.0058 0.0072 0.072 0.0012 0.13 0.0001 0.003 0.0077 0.0007 0.0001 0.00012 0.00034 0.035

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-D01N-SFW-100102 Surface Water D 0.17 0.0002 0.0002 0.029 0.0002 0.0048 0.00031 0.0046 0.0036 0.0033 0.023 0.0001 0.38 0.0001 0.0024 0.012 0.0002 0.0001 0.0001 0.0001 0.057

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 2.2 0.0002 0.0002 0.035 0.00028 0.0053 0.00046 0.0046 0.01 0.0041 0.022 0.64 0.00088 0.41 0.0001 0.0018 0.014 0.0003 0.0001 0.0001 0.00029 0.11

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-D01N-SFW-032103 Surface Water D 0.11 0.0006 0.0002 0.033 0.0003 0.0084 0.00073 0.001 0.0052 0.0064 0.31 0.0002 0.42 0.0001 0.0023 0.025 0.001 0.0002 0.0002 0.0002 0.15

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-D01N-SFW-071503 Surface Water D 0.22 0.0005 0.0002 0.035 0.0002 0.0056 0.0006 0.0014 0.0023 0.0053 0.033 0.0001 0.23 0.0001 0.0022 0.019 0.0016 0.0001 0.0001 0.00027 0.11

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-D01N-SFW-092403 Surface Water D 0.24 0.0012 0.00038 0.036 0.00047 0.008 0.00048 0.001 0.003 0.004 0.044 0.00004 0.25 0.00006 0.003 0.016 0.00073 0.0002 0.00001 0.00028 0.079

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-D01N-SFW-100102 Surface Water D 0.18 0.0002 0.0002 0.029 0.0002 0.0053 0.00035 0.0046 0.0041 0.0033 0.023 0.0001 0.41 0.0001 0.0024 0.012 0.0002 0.0001 0.0001 0.0001 0.06

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 2.2 0.0002 0.0002 0.035 0.00034 0.0052 0.00048 0.0046 0.01 0.0045 0.022 0.65 0.00099 0.43 0.0001 0.0018 0.014 0.00034 0.0001 0.0001 0.00037 0.11

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-D01N-SFW-011903 Surface Water D 0.073 0.0006 0.0002 0.029 0.0002 0.0063 0.00077 0.0037 0.0066 0.0051 0.27 0.0002 0.57 0.0001 0.0035 0.031 0.0016 0.0002 0.0002 0.0004 0.21

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-D01N-SFW-031903 Surface Water D 0.11 0.0006 0.0002 0.033 0.0003 0.0084 0.00058 0.001 0.0041 0.0056 0.42 0.0002 0.45 0.0001 0.0023 0.024 0.0016 0.0002 0.0002 0.0004 0.15

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-D01N-SFW-040303 Surface Water D 0.088 0.0003 0.0002 0.034 0.00085 0.0084 0.0005 0.001 0.0038 0.0037 0.031 0.0001 0.36 0.0001 0.0023 0.021 0.0005 0.0001 0.0001 0.0001 0.11

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-D01N-SFW-071503 Surface Water D 0.29 0.00061 0.0002 0.035 0.0004 0.007 0.00059 0.0019 0.0037 0.0052 0.067 0.0001 0.24 0.0002 0.0024 0.02 0.0008 0.0001 0.0001 0.0002 0.11

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-D01N-SFW-092303 Surface Water D 0.27 0.00029 0.00038 0.034 0.00047 0.0048 0.00043 0.001 0.0028 0.0034 0.044 0.00004 0.26 0.00006 0.0022 0.015 0.00073 0.0002 0.00001 0.00057 0.064

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-D01N-SFW-101903 Surface Water D 0.16 0.0005 0.0002 0.036 0.0004 0.0063 0.00049 0.0011 0.007 0.0039 0.028 0.0002 0.29 0.0001 0.0026 0.018 0.0003 0.0001 0.0001 0.0001 0.11

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-D01N-SFW-011304 Surface Water D 0.07 0.0012 0.0002 0.032 0.001 0.012 0.00068 0.0057 0.0072 0.0032 0.037 0.0001 0.4 0.0001 0.0027 0.018 0.00091 0.0001 0.0001 0.0002 0.12

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-D01N-SFW-041904 Surface Water D 0.25 0.00056 0.0002 0.035 0.0002 0.0054 0.0002 0.0008 0.0019 0.006 0.085 0.0013 0.06 0.0001 0.0025 0.0046 0.0007 0.0001 0.00012 0.00044 0.0095

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-D01N-SFW-100102 Surface Water D 0.18 0.0002 0.0002 0.029 0.0002 0.0056 0.00047 0.0046 0.0041 0.0033 0.023 0.0001 0.47 0.0001 0.0024 0.015 0.00026 0.0001 0.0001 0.0001 0.074

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 1.9 0.0002 0.00024 0.032 0.00031 0.006 0.00058 0.0046 0.01 0.0044 0.019 0.58 0.001 0.46 0.0001 0.0017 0.016 0.00044 0.0001 0.0001 0.00035 0.12

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-D01N-SFW-031903 Surface Water D 0.12 0.0006 0.0002 0.034 0.0003 0.0084 0.00068 0.001 0.004 0.0057 0.44 0.0002 0.5 0.0001 0.0023 0.027 0.0016 0.0002 0.0002 0.0004 0.17

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-D01N-SFW-071503 Surface Water D 0.23 0.0005 0.0002 0.034 0.0004 0.0065 0.00064 0.0019 0.0037 0.004 0.067 0.0001 0.27 0.00016 0.0022 0.02 0.0008 0.0001 0.0001 0.00024 0.11

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-D01N-SFW-092303 Surface Water D 0.28 0.0024 0.00038 0.034 0.00047 0.0048 0.0005 0.001 0.0024 0.0036 0.044 0.00004 0.28 0.00006 0.0037 0.017 0.00073 0.0002 0.00001 0.00055 0.077

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-D01N-SFW-100102 Surface Water D 0.15 0.0002 0.0002 0.026 0.0002 0.0052 0.00042 0.0046 0.0038 0.0027 0.023 0.0001 0.44 0.0001 0.0025 0.014 0.0002 0.0001 0.0001 0.0001 0.059

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-D01N-SFW-031903 Surface Water D 0.1 0.0006 0.0002 0.035 0.0003 0.0084 0.00075 0.001 0.0043 0.0064 0.42 0.0002 0.51 0.00011 0.0027 0.028 0.0016 0.0002 0.0002 0.0004 0.18

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-D01N-SFW-071603 Surface Water D 0.24 0.0005 0.0002 0.034 0.0002 0.0059 0.00062 0.0014 0.0022 0.0043 0.033 0.0001 0.26 0.00012 0.0029 0.019 0.0008 0.0001 0.0001 0.0002 0.1

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-D01N-SFW-092303 Surface Water D 0.26 0.0004 0.00038 0.034 0.00047 0.0048 0.00046 0.001 0.0028 0.0034 0.044 0.00004 0.28 0.00006 0.0023 0.016 0.00073 0.0002 0.00001 0.00046 0.072

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-D01N-SFW-093002 Surface Water D 0.2 0.0002 0.0002 0.026 0.0002 0.0071 0.00037 0.0046 0.0032 0.0029 0.023 0.0001 0.41 0.0001 0.0024 0.011 0.0002 0.0001 0.0001 0.00011 0.034

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 1.9 0.00024 0.00021 0.033 0.00033 0.0076 0.0005 0.0046 0.01 0.0039 0.018 0.65 0.0011 0.43 0.0001 0.0017 0.014 0.00038 0.0001 0.0001 0.00035 0.1

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-D01N-SFW-031903 Surface Water D 0.2 0.0006 0.0002 0.033 0.0003 0.0084 0.00063 0.001 0.0038 0.006 0.46 0.0002 0.43 0.0001 0.0023 0.023 0.0016 0.0002 0.0002 0.0004 0.17

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-D01N-SFW-071603 Surface Water D 0.22 0.0005 0.0002 0.034 0.0002 0.0062 0.00056 0.0014 0.002 0.0044 0.033 0.0001 0.25 0.00015 0.0026 0.018 0.0008 0.0001 0.0001 0.0002 0.1

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-D01N-SFW-092303 Surface Water D 0.34 0.00011 0.00038 0.037 0.00047 0.0048 0.00055 0.001 0.0029 0.0048 0.044 0.00006 0.29 0.00006 0.0022 0.017 0.00073 0.0002 0.00001 0.0003 0.079

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-D01N-SFW-093002 Surface Water D 0.15 0.0002 0.0002 0.026 0.0002 0.0073 0.00032 0.0012 0.0025 0.0022 0.046 0.0001 0.35 0.0001 0.0035 0.0096 0.0002 0.0059 0.0001 0.0001 0.028

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 2.8 0.0002 0.0002 0.059 0.00051 0.005 0.00048 0.0022 0.01 0.0038 0.017 2.2 0.0012 0.41 0.0001 0.0025 0.013 0.00035 0.0059 0.0001 0.00038 0.097

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-D01N-SFW-032103 Surface Water D 0.54 0.00066 0.0004 0.035 0.0003 0.0084 0.00056 0.001 0.004 0.0059 0.31 0.0002 0.36 0.0001 0.0023 0.021 0.0031 0.0002 0.0002 0.0002 0.11

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-D01N-SFW-071503 Surface Water D 0.072 0.0005 0.0002 0.035 0.0002 0.0068 0.00035 0.0014 0.002 0.0026 0.033 0.0001 0.16 0.0001 0.0054 0.0098 0.0016 0.0001 0.0001 0.00076 0.058

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-D01N-SFW-092303 Surface Water D 0.11 0.00011 0.00038 0.034 0.00047 0.0051 0.0004 0.0039 0.0028 0.0028 0.044 0.00006 0.23 0.00006 0.0031 0.012 0.00073 0.0002 0.00001 0.00028 0.066

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-D01N-SFW-100302 Surface Water D 0.13 0.0002 0.0002 0.044 0.0002 0.0048 0.00044 0.0046 0.0022 0.0082 0.034 0.0001 0.11 0.0001 0.0011 0.0062 0.0002 0.0001 0.0001 0.00023 0.041

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-D01N-SFW-032103 Surface Water D 0.063 0.0006 0.0002 0.044 0.0003 0.0084 0.00037 0.0036 0.0038 0.0065 0.042 0.0002 0.23 0.0001 0.0023 0.0047 0.0022 0.0002 0.0002 0.0002 0.06

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-D01N-SFW-071603 Surface Water D 0.14 0.0005 0.0002 0.039 0.0002 0.0048 0.00028 0.0014 0.002 0.0085 0.033 0.0001 0.093 0.0001 0.00094 0.0051 0.0008 0.0001 0.0001 0.00026 0.028

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-D01N-SFW-092503 Surface Water D 0.13 0.00021 0.00038 0.044 0.00047 0.0048 0.00028 0.001 0.0019 0.0066 0.044 0.00004 0.092 0.00006 0.001 0.0051 0.00073 0.0002 0.00001 0.00061 0.034

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-D01N-SFW-100402 Surface Water D 0.08 0.0002 0.0002 0.044 0.0002 0.0048 0.0004 0.0046 0.0022 0.003 0.023 0.0001 0.16 0.0001 0.0012 0.0062 0.0002 0.0001 0.0001 0.00013 0.023

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-D01N-SFW-032103 Surface Water D 0.05 0.0006 0.00043 0.05 0.0003 0.0084 0.00055 0.001 0.0038 0.0053 0.42 0.0002 0.2 0.0001 0.0022 0.0095 0.0037 0.0002 0.0002 0.0002 0.059

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-D01N-SFW-071603 Surface Water D 0.16 0.0005 0.0002 0.037 0.0002 0.0048 0.0002 0.0014 0.002 0.0055 0.053 0.0001 0.096 0.00015 0.002 0.0038 0.0008 0.0001 0.0001 0.0002 0.022

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-D01N-SFW-092503 Surface Water D 0.11 0.00011 0.00038 0.041 0.00047 0.0048 0.00025 0.001 0.0015 0.0042 0.044 0.00004 0.11 0.00006 0.0011 0.0056 0.00073 0.0002 0.00001 0.00042 0.03

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-D01N-SFW-100302 Surface Water D 0.09 0.0002 0.0002 0.04 0.0002 0.0048 0.00018 0.0046 0.0022 0.0036 0.023 0.0001 0.13 0.0001 0.0014 0.0045 0.0002 0.0001 0.0001 0.00017 0.014

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-D01N-SFW-032103 Surface Water D 0.064 0.0006 0.0002 0.042 0.0003 0.0084 0.0002 0.001 0.0038 0.0051 0.31 0.0002 0.17 0.0001 0.0023 0.005 0.0012 0.0002 0.0002 0.0002 0.031

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-D01N-SFW-071603 Surface Water D 0.13 0.0005 0.0002 0.036 0.0002 0.007 0.0002 0.0014 0.002 0.0056 0.066 0.0001 0.072 0.00014 0.0017 0.0044 0.0008 0.0001 0.0001 0.0002 0.021

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-D01N-SFW-092403 Surface Water D 0.12 0.0012 0.00038 0.037 0.00047 0.0067 0.00014 0.001 0.0011 0.0038 0.044 0.0001 0.075 0.00006 0.002 0.0045 0.00073 0.0002 0.00001 0.00029 0.013

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-D01N-SFW-100402 Surface Water D 0.13 0.00023 0.0002 0.035 0.0002 0.0048 0.00024 0.0046 0.0024 0.0049 0.023 0.0001 0.21 0.0001 0.0012 0.011 0.00029 0.0001 0.0001 0.0001 0.033

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-D01N-SFW-032103 Surface Water D 0.11 0.0006 0.0002 0.04 0.0003 0.011 0.00031 0.001 0.0038 0.0063 0.42 0.0002 0.28 0.0001 0.0023 0.011 0.001 0.0002 0.0002 0.0002 0.052

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-D01N-SFW-071603 Surface Water D 0.26 0.0005 0.0002 0.033 0.0002 0.006 0.0002 0.0014 0.002 0.0051 0.054 0.0001 0.1 0.0001 0.0012 0.0059 0.0008 0.0001 0.0001 0.0002 0.022

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-D01N-SFW-092403 Surface Water D 0.19 0.00033 0.00038 0.037 0.00047 0.011 0.00021 0.001 0.0019 0.0027 0.044 0.00004 0.14 0.00006 0.0011 0.0073 0.00073 0.0002 0.00001 0.00038 0.03

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-D01N-SFW-100402 Surface Water D 0.16 0.0002 0.0002 0.034 0.0002 0.0048 0.00017 0.0046 0.0024 0.003 0.023 0.0001 0.19 0.0001 0.0013 0.0079 0.0002 0.0001 0.0001 0.0001 0.018

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-D01N-SFW-032103 Surface Water D 0.12 0.0006 0.0002 0.036 0.0003 0.0089 0.00032 0.001 0.0038 0.0064 0.42 0.0002 0.28 0.0001 0.0023 0.0095 0.001 0.0002 0.0002 0.0002 0.047



Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-D01N-SFW-071503 Surface Water D 0.24 0.0005 0.0002 0.032 0.0002 0.0056 0.0002 0.0014 0.002 0.0037 0.033 0.00014 0.098 0.00017 0.0012 0.0061 0.0008 0.0001 0.0001 0.0002 0.018

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-D01N-SFW-092403 Surface Water D 0.18 0.00022 0.00038 0.035 0.00047 0.016 0.0002 0.001 0.0026 0.0026 0.044 0.00004 0.13 0.00006 0.0011 0.0071 0.00073 0.0002 0.00001 0.00042 0.024

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-D01N-SFW-071603 Surface Water D 0.091 0.0005 0.0002 0.034 0.0002 0.0067 0.0002 0.0014 0.002 0.024 0.033 0.0001 0.045 0.0001 0.0012 0.0029 0.0008 0.0001 0.0001 0.00025 0.012

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-D01N-SFW-092403 Surface Water D 0.11 0.00069 0.00038 0.035 0.00047 0.0084 0.00014 0.001 0.0012 0.0032 0.044 0.00006 0.063 0.00006 0.0016 0.0042 0.00073 0.0002 0.00001 0.0004 0.013

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-D01N-SFW-100402 Surface Water D 0.15 0.0002 0.0002 0.034 0.0002 0.0048 0.00018 0.0046 0.0022 0.0027 0.023 0.0001 0.2 0.0001 0.0011 0.008 0.0002 0.0001 0.0001 0.0001 0.02

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-D01N-SFW-012103 Surface Water D 0.12 0.0006 0.0002 0.033 0.0002 0.011 0.00042 0.0037 0.0051 0.0032 0.27 0.0002 0.35 0.0001 0.0011 0.018 0.0016 0.0002 0.0002 0.0004 0.076

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-D01N-SFW-032103 Surface Water D 0.11 0.0006 0.0002 0.038 0.0003 0.0094 0.00026 0.001 0.0038 0.0048 0.42 0.0002 0.3 0.0001 0.0023 0.011 0.0039 0.0002 0.0002 0.0002 0.049

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-D01N-SFW-040303 Surface Water D 0.16 0.0003 0.0002 0.037 0.0008 0.0084 0.0005 0.001 0.0038 0.0034 0.031 0.0001 0.17 0.0001 0.0023 0.0066 0.0005 0.0001 0.0001 0.00014 0.021

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-D01N-SFW-071503 Surface Water D 0.25 0.0005 0.0002 0.033 0.0002 0.0067 0.0002 0.0014 0.002 0.0036 0.033 0.00013 0.093 0.00014 0.0011 0.0051 0.0008 0.0001 0.0001 0.0002 0.023

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-D01N-SFW-092403 Surface Water D 0.18 0.00011 0.00038 0.036 0.00047 0.0068 0.00023 0.0017 0.0026 0.0027 0.044 0.00004 0.14 0.00006 0.0011 0.0073 0.00073 0.0002 0.00001 0.00045 0.025

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-D01N-SFW-101903 Surface Water D 0.17 0.0005 0.0002 0.035 0.0004 0.0063 0.00023 0.0011 0.0041 0.003 0.028 0.0002 0.16 0.0001 0.0009 0.0064 0.0003 0.0001 0.0001 0.0001 0.025

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-D01N-SFW-011304 Surface Water D 0.1 0.0012 0.0002 0.033 0.0018 0.012 0.00033 0.0057 0.0075 0.0038 0.042 0.0001 0.24 0.0001 0.001 0.012 0.00085 0.0001 0.0001 0.0002 0.048

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-D01N-SFW-022404 Surface Water D 0.077 0.0002 0.0001 0.029 0.0003 0.0064 0.00036 0.0015 0.0032 0.0049 0.036 0.0001 0.23 0.0001 0.0007 0.013 0.00057 0.0001 0.0001 0.0001 0.041

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-D01N-SFW-041904 Surface Water D 0.29 0.00055 0.0002 0.035 0.0002 0.0061 0.0002 0.0008 0.0014 0.0074 0.081 0.0013 0.08 0.0001 0.0022 0.0058 0.0007 0.0001 0.00012 0.00045 0.016

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-D01N-SFW-100402 Surface Water D 0.13 0.0002 0.0002 0.032 0.0002 0.0048 0.00014 0.0046 0.0022 0.0031 0.023 0.0001 0.2 0.0001 0.0012 0.0064 0.0002 0.0001 0.0001 0.0001 0.015

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-D01N-SFW-032103 Surface Water D 0.13 0.0006 0.0002 0.036 0.0003 0.0084 0.0002 0.001 0.0038 0.0043 0.42 0.0002 0.28 0.0001 0.0023 0.0098 0.001 0.0002 0.0002 0.0002 0.039

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-D01N-SFW-071503 Surface Water D 0.22 0.0005 0.0002 0.031 0.0002 0.007 0.0002 0.0014 0.002 0.0042 0.033 0.0001 0.077 0.0001 0.0017 0.0033 0.0016 0.0001 0.0001 0.0007 0.0093

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-D01N-SFW-092403 Surface Water D 0.14 0.00043 0.00038 0.035 0.00047 0.0085 0.00022 0.001 0.0022 0.0028 0.044 0.00004 0.13 0.00006 0.0015 0.0069 0.00073 0.0002 0.00001 0.00028 0.02

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-D01N-SFW-100402 Surface Water D 0.093 0.0002 0.0002 0.031 0.0003 0.005 0.00018 0.00034 0.0021 0.0023 0.038 0.0001 0.2 0.0001 0.0013 0.0067 0.00049 0.0001 0.0001 0.0001 0.0073

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-D01N-SFW-032103 Surface Water D 0.58 0.0006 0.0004 0.035 0.0003 0.0084 0.0005 0.0011 0.0038 0.0036 0.42 0.0002 0.26 0.0001 0.0023 0.0091 0.001 0.0002 0.0002 0.0002 0.039

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-D01N-SFW-071503 Surface Water D 0.24 0.0005 0.0002 0.031 0.0002 0.0064 0.0002 0.0014 0.002 0.0037 0.033 0.00014 0.073 0.00015 0.0013 0.0045 0.0008 0.0001 0.0001 0.0002 0.0067

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-D01N-SFW-092403 Surface Water D 0.23 0.00017 0.00038 0.035 0.00047 0.0079 0.00018 0.001 0.0021 0.0029 0.044 0.00006 0.12 0.00006 0.0012 0.006 0.00073 0.0002 0.00001 0.00029 0.015

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-D01N-SFW-100702 Surface Water D 0.089 0.0002 0.0002 0.025 0.0003 0.005 0.0001 0.00033 0.0001 0.0012 0.04 0.0001 0.018 0.0001 0.00051 0.0016 0.0002 0.0001 0.0001 0.0001 0.026

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 0.17 0.0002 0.0002 0.025 0.0003 0.005 0.0001 0.00034 0.0015 0.0001 0.00078 0.082 0.00012 0.028 0.0001 0.00053 0.0012 0.00024 0.0001 0.0001 0.00013 0.031

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-D01N-SFW-032303 Surface Water D 0.08 0.0006 0.00048 0.023 0.00076 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0035 0.0002 0.0002 0.0002 0.039

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-D01N-SFW-071603 Surface Water D 0.072 0.0005 0.0002 0.025 0.0002 0.0048 0.0002 0.0014 0.002 0.0009 0.033 0.0001 0.0055 0.0001 0.00041 0.0014 0.0008 0.0001 0.0001 0.0002 0.016

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-D01N-SFW-092503 Surface Water D 0.079 0.00021 0.00038 0.025 0.00047 0.0048 0.00008 0.001 0.0011 0.00056 0.044 0.00004 0.007 0.00006 0.00087 0.002 0.00073 0.0002 0.00001 0.00044 0.022

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-D01N-SFW-100602 Surface Water D 0.037 0.0002 0.0002 0.016 0.0002 0.0048 0.0001 0.0046 0.0022 0.0019 0.023 0.0001 0.0025 0.0001 0.0007 0.00096 0.0002 0.0001 0.0001 0.0002 0.01

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00059 0.015 0.0014 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-D01N-SFW-071603 Surface Water D 0.024 0.0005 0.0002 0.011 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.033 0.0001 0.0007 0.0001 0.0017 0.0021 0.0008 0.0001 0.0001 0.0003 0.0038

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-D01N-SFW-100602 Surface Water D 0.026 0.0002 0.0002 0.015 0.0002 0.0048 0.0001 0.0046 0.0022 0.0003 0.023 0.0001 0.0025 0.0001 0.0007 0.00043 0.0002 0.0001 0.0001 0.00019 0.0078

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00054 0.015 0.00085 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0038 0.0002 0.0002 0.0002 0.039

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-D01N-SFW-071603 Surface Water D 0.024 0.0005 0.0002 0.011 0.0002 0.0048 0.0002 0.0014 0.002 0.0009 0.033 0.0001 0.0007 0.0001 0.00058 0.0006 0.0008 0.0001 0.0001 0.00033 0.0033

Reference Upper Cabresto Creek Riparian RRS-15 25-Sep-03 RRS-15-D01N-SFW-092503 Surface Water D 0.016 0.00054 0.00038 0.012 0.00047 0.0048 0.00008 0.001 0.0011 0.00045 0.044 0.00004 0.00073 0.00006 0.00094 0.00085 0.00073 0.0002 0.00001 0.00065 0.013

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-D01N-SFW-100602 Surface Water D 0.003 0.0002 0.0002 0.024 0.0002 0.0048 0.0001 0.0046 0.0022 0.0003 0.023 0.0001 0.0055 0.0001 0.00077 0.00021 0.0002 0.0001 0.0001 0.00013 0.0069

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00051 0.019 0.0003 0.0084 0.0005 0.001 0.0038 0.0045 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-18 25-Sep-03 RRS-18-D01N-SFW-092503 Surface Water D 0.0053 0.0028 0.00038 0.018 0.00047 0.0048 0.00008 0.001 0.0011 0.00047 0.044 0.00004 0.0099 0.00006 0.0025 0.001 0.00073 0.0002 0.00001 0.00041 0.013

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-D01N-SFW-100602 Surface Water D 0.0076 0.0002 0.0002 0.025 0.0003 0.005 0.0001 0.00032 0.0001 0.00039 0.038 0.0001 0.0079 0.0001 0.00066 0.0002 0.0002 0.0001 0.0001 0.0002 0.0021

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00043 0.017 0.001 0.0084 0.0005 0.001 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.0035 0.0002 0.0002 0.00024 0.039

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-D01N-SFW-071603 Surface Water D 0.031 0.0005 0.00036 0.026 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.21 0.0001 0.1 0.0001 0.0017 0.0021 0.0008 0.0001 0.0001 0.0002 0.012

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-D01N-SFW-092503 Surface Water D 0.0082 0.0002 0.00038 0.018 0.00047 0.005 0.00008 0.001 0.0011 0.00065 0.044 0.00005 0.0068 0.00006 0.00088 0.0011 0.00073 0.0002 0.00001 0.00048 0.013

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-D01N-SFW-100602 Surface Water D 0.003 0.0002 0.0002 0.026 0.0002 0.0048 0.0001 0.0046 0.0022 0.0017 0.028 0.0006 0.0046 0.0001 0.00067 0.00025 0.0002 0.0001 0.0001 0.00011 0.014

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00054 0.022 0.0003 0.0084 0.0005 0.001 0.0038 0.004 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-D01N-SFW-071603 Surface Water D 0.024 0.0005 0.0002 0.035 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.039 0.0001 0.0096 0.00016 0.0017 0.0021 0.0008 0.0001 0.0001 0.0002 0.0066

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-D01N-SFW-092503 Surface Water D 0.0088 0.00061 0.00038 0.017 0.00047 0.0048 0.00008 0.001 0.0011 0.00053 0.044 0.00004 0.0022 0.00006 0.00097 0.0011 0.00073 0.0002 0.00001 0.00064 0.013

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-D01N-SFW-100602 Surface Water D 0.003 0.0002 0.0002 0.056 0.0002 0.0048 0.0001 0.0046 0.0022 0.00046 0.023 0.0001 0.015 0.0001 0.00075 0.00032 0.0002 0.0001 0.0001 0.0001 0.0069

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00059 0.023 0.0017 0.0084 0.0005 0.0013 0.0038 0.0015 0.42 0.0002 0.013 0.0001 0.0023 0.003 0.001 0.0002 0.0002 0.0002 0.039

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-D01N-SFW-071603 Surface Water D 0.025 0.0005 0.0002 0.035 0.0002 0.0066 0.0002 0.0014 0.002 0.0024 0.078 0.0003 0.039 0.00012 0.002 0.0021 0.0008 0.0001 0.0001 0.0011 0.014

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-D01N-SFW-092503 Surface Water D 0.0053 0.00087 0.00038 0.02 0.00047 0.0048 0.00008 0.001 0.0011 0.00075 0.044 0.00004 0.0018 0.00006 0.00087 0.00095 0.00073 0.0002 0.00001 0.00075 0.013

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-D01N-SFW-100702 Surface Water D 0.003 0.0002 0.0002 0.029 0.0003 0.005 0.0001 0.0019 0.0034 0.0003 0.038 0.0001 0.003 0.0001 0.00063 0.0002 0.0002 0.0001 0.0001 0.00024 0.0021

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 0.056 0.00022 0.0002 0.03 0.0003 0.005 0.0001 0.0019 0.0015 0.0034 0.00077 0.038 0.0001 0.0036 0.0001 0.00062 0.0002 0.0002 0.0001 0.0001 0.00024 0.0021

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00056 0.029 0.0003 0.0084 0.0005 0.0011 0.0038 0.0047 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.001 0.0002 0.0002 0.00023 0.039

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-D01N-SFW-071603 Surface Water D 0.024 0.0005 0.0002 0.027 0.0002 0.0048 0.0002 0.0014 0.002 0.0009 0.033 0.0001 0.0053 0.0001 0.00046 0.0006 0.0008 0.0001 0.0001 0.00037 0.0031

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-D01N-SFW-092503 Surface Water D 0.0038 0.00011 0.00038 0.03 0.00047 0.0052 0.00008 0.001 0.0011 0.00053 0.044 0.00005 0.0057 0.00006 0.00075 0.00084 0.00073 0.0002 0.00001 0.00056 0.013

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.00053 0.016 0.0003 0.0084 0.0005 0.001 0.0038 0.0015 0.31 0.0002 0.01 0.0001 0.0023 0.003 0.001 0.0002 0.0002 0.0002 0.02

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-D01N-SFW-071603 Surface Water D 0.024 0.0005 0.0002 0.012 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.033 0.0001 0.0007 0.0001 0.0017 0.0021 0.0008 0.0001 0.0001 0.0003 0.0037

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-D01N-SFW-092503 Surface Water D 0.016 0.00013 0.00038 0.013 0.00047 0.0048 0.00008 0.001 0.0017 0.00045 0.044 0.00004 0.0036 0.00007 0.00078 0.001 0.00073 0.0002 0.00001 0.00052 0.013

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-D01N-SFW-100702 Surface Water D 0.003 0.0002 0.0002 0.035 0.0003 0.005 0.0001 0.0004 0.0001 0.00034 0.042 0.0001 0.0012 0.0001 0.00096 0.0002 0.00024 0.0001 0.0001 0.00029 0.0021

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D 0.011 0.0002 0.0002 0.036 0.0003 0.005 0.0001 0.00045 0.01 0.0001 0.00075 0.052 0.0001 0.0035 0.0001 0.00087 0.0002 0.0002 0.0001 0.0001 0.00036 0.0021

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-D01N-SFW-032303 Surface Water D 0.05 0.0006 0.0004 0.052 0.0003 0.0084 0.00052 0.001 0.0038 0.0041 0.42 0.0002 0.013 0.0001 0.0022 0.003 0.0022 0.0002 0.0002 0.00026 0.039

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-D01N-SFW-071603 Surface Water D 0.024 0.0005 0.0002 0.025 0.0002 0.0048 0.0002 0.0014 0.002 0.0024 0.039 0.0001 0.0036 0.00021 0.0017 0.0021 0.0008 0.0001 0.0001 0.00028 0.0032

Reference Red River Above Mine Site Zwergle 25-Sep-03 ZWERGEL-D01N-SFW-092503 Surface Water D 0.0029 0.00017 0.00038 0.034 0.00047 0.0048 0.00008 0.001 0.0011 0.00049 0.044 0.00004 0.0018 0.00006 0.00096 0.001 0.00073 0.0002 0.00001 0.00058 0.013



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts Flow cfs Fluoride mg/L Hardness mg/L Nitrite mg/L pH SU Specific Conductance uS/cm Sulfate mg/L Temperature Celsius Turbidity NTU

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-D01N-SFW-100602 Surface Water D 105:

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-D01N-SFW-032303 Surface Water D 89:

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-D01N-SFW-100602 Surface Water D 111:

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-D01N-SFW-032303 Surface Water D 87.4:

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-D01N-SFW-071603 Surface Water D 84.9:

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-D01N-SFW-092503 Surface Water D 81.5:

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-D01N-SFW-100602 Surface Water D 99.6:

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-D01N-SFW-032303 Surface Water D 95.2:

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-D01N-SFW-071603 Surface Water D 111:

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-D01N-SFW-092503 Surface Water D 76.7:

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-D01N-SFW-100602 Surface Water D 162:

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-D01N-SFW-032303 Surface Water D 102:

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-D01N-SFW-071603 Surface Water D 112:

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-D01N-SFW-092503 Surface Water D 84.4:

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-D01N-SFW-100402 Surface Water D 112:

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-D01N-SFW-032103 Surface Water D 111:

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-D01N-SFW-071603 Surface Water D 91.1:

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-D01N-SFW-092503 Surface Water D 104:

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-D01N-SFW-100302 Surface Water D 119:

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-D01N-SFW-032103 Surface Water D 123:

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-D01N-SFW-071603 Surface Water D 109:

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-D01N-SFW-092503 Surface Water D 120:

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-D01N-SFW-100402 Surface Water D 131:

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-D01N-SFW-032103 Surface Water D 147:

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-D01N-SFW-071603 Surface Water D 110:

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-D01N-SFW-092503 Surface Water D 114:

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-D01N-SFW-100302 Surface Water D 138:

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-D01N-SFW-032103 Surface Water D 136:

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-D01N-SFW-071603 Surface Water D 116:

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-D01N-SFW-092403 Surface Water D 114:

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-D01N-SFW-100402 Surface Water D 149:

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-D01N-SFW-032103 Surface Water D 173:

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-D01N-SFW-071603 Surface Water D 127:

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-D01N-SFW-092403 Surface Water D 134:

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-D01N-SFW-100402 Surface Water D 146:

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-D01N-SFW-032103 Surface Water D 161:

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-D01N-SFW-071503 Surface Water D 117:

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-D01N-SFW-092403 Surface Water D 124:

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-D01N-SFW-071603 Surface Water D 116:

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-D01N-SFW-092403 Surface Water D 113:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-D01N-SFW-100702 Surface Water D 115:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D 115:

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-D01N-SFW-032303 Surface Water D 119:

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-D01N-SFW-071603 Surface Water D 85.9:

Reference Red River Above Mine Site Zwergle 25-Sep-03 ZWERGEL-D01N-SFW-092503 Surface Water D 106:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-D01N-SFW-100702 Surface Water D 95:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 96.1:

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-D01N-SFW-032303 Surface Water D 91.4:

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-D01N-SFW-071603 Surface Water D 90.6:

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-D01N-SFW-092503 Surface Water D 90.4:

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-D01N-SFW-100602 Surface Water D 74.9:

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-D01N-SFW-032303 Surface Water D 75.7:

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-D01N-SFW-071603 Surface Water D 56.5:

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-D01N-SFW-100602 Surface Water D 77.2:

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-D01N-SFW-032303 Surface Water D 80:

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-D01N-SFW-071603 Surface Water D 61.6:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-D01N-SFW-100702 Surface Water D 79.1:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 81.4:

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-D01N-SFW-032303 Surface Water D 77.7:

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-D01N-SFW-071603 Surface Water D 69:

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-D01N-SFW-092503 Surface Water D 78.6:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-D01N-SFW-032303 Surface Water D 90.2:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-D01N-SFW-071603 Surface Water D 61.5:

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-D01N-SFW-092503 Surface Water D 69.1:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-D01N-SFW-093002 Surface Water D 189:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 194:

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-D01N-SFW-032003 Surface Water D 222:

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-D01N-SFW-071503 Surface Water D 168:

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-D01N-SFW-092403 Surface Water D 170:

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-D01N-SFW-100302 Surface Water D 151:

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-D01N-SFW-012103 Surface Water D 152:

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-D01N-SFW-032003 Surface Water D 162:

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-D01N-SFW-040303 Surface Water D 142:

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-D01N-SFW-071503 Surface Water D 122:

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-D01N-SFW-092403 Surface Water D 133:

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-D01N-SFW-101903 Surface Water D 146:

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-D01N-SFW-011304 Surface Water D 146:

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-D01N-SFW-022404 Surface Water D 143:

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-D01N-SFW-041904 Surface Water D 101:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-D01N-SFW-100302 Surface Water D 139:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-D01N-SFW-012003 Surface Water D 160:

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-D01N-SFW-032003 Surface Water D 145:

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-D01N-SFW-040303 Surface Water D 130:

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-D01N-SFW-071503 Surface Water D 112:

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-D01N-SFW-092403 Surface Water D 127:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-D01N-SFW-101903 Surface Water D 130:

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-D01N-SFW-011304 Surface Water D 135:

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-D01N-SFW-041904 Surface Water D 109:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-D01N-SFW-100302 Surface Water D 135:

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-D01N-SFW-012003 Surface Water D 140:

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-D01N-SFW-032103 Surface Water D 134:

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-D01N-SFW-040303 Surface Water D 141:

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-D01N-SFW-071503 Surface Water D 112:

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-D01N-SFW-092403 Surface Water D 132:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-D01N-SFW-101903 Surface Water D 133:

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-D01N-SFW-011304 Surface Water D 133:

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-D01N-SFW-041904 Surface Water D 95.2:

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-D01N-SFW-100302 Surface Water D 144:

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-D01N-SFW-032003 Surface Water D 206:

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-D01N-SFW-071503 Surface Water D 127:

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-D01N-SFW-092403 Surface Water D 136:

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-D01N-SFW-100102 Surface Water D 175:

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-D01N-SFW-012003 Surface Water D 241:

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-D01N-SFW-032003 Surface Water D 228:

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-D01N-SFW-040303 Surface Water D 170:

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-D01N-SFW-071503 Surface Water D 147:

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-D01N-SFW-092503 Surface Water D 155:

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-D01N-SFW-101903 Surface Water D 177:

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-D01N-SFW-011304 Surface Water D 183:

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-D01N-SFW-041904 Surface Water D 105:

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-D01N-SFW-100302 Surface Water D 172:

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-D01N-SFW-012003 Surface Water D 230:

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-D01N-SFW-032003 Surface Water D 203:

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-D01N-SFW-040303 Surface Water D 169:

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-D01N-SFW-071503 Surface Water D 146:

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-D01N-SFW-092403 Surface Water D 159:

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-D01N-SFW-101903 Surface Water D 173:

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-D01N-SFW-011304 Surface Water D 182:

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-D01N-SFW-041904 Surface Water D 105:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-D01N-SFW-100102 Surface Water D 177:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 176:

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-D01N-SFW-012003 Surface Water D 218:

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-D01N-SFW-032003 Surface Water D 177:

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-D01N-SFW-040303 Surface Water D 178:

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-D01N-SFW-071503 Surface Water D 146:

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-D01N-SFW-092403 Surface Water D 158:

Surface Water Area 1-Red River Along Mine RR-13 25-Sep-03 RR-13-D01N-SFW-092503 Surface Water D 66:



Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-D01N-SFW-101903 Surface Water D 175:

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-D01N-SFW-011304 Surface Water D 167:

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-D01N-SFW-041904 Surface Water D 106:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-D01N-SFW-100102 Surface Water D 191:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 180:

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-D01N-SFW-011903 Surface Water D 234:

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-D01N-SFW-032003 Surface Water D 214:

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-D01N-SFW-040303 Surface Water D 182:

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-D01N-SFW-071503 Surface Water D 152:

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-D01N-SFW-092403 Surface Water D 158:

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-D01N-SFW-101903 Surface Water D 173:

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-D01N-SFW-011304 Surface Water D 176:

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-D01N-SFW-022404 Surface Water D 172:

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-D01N-SFW-041904 Surface Water D 109:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-D01N-SFW-100102 Surface Water D 184:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 189:

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-D01N-SFW-032103 Surface Water D 189:

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-D01N-SFW-071503 Surface Water D 154:

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-D01N-SFW-092403 Surface Water D 162:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-D01N-SFW-100102 Surface Water D 189:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 188:

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-D01N-SFW-011903 Surface Water D 222:

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-D01N-SFW-031903 Surface Water D 208:

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-D01N-SFW-040303 Surface Water D 183:

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-D01N-SFW-071503 Surface Water D 156:

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-D01N-SFW-092303 Surface Water D 168:

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-D01N-SFW-101903 Surface Water D 177:

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-D01N-SFW-011304 Surface Water D 176:

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-D01N-SFW-041904 Surface Water D 98:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-D01N-SFW-100102 Surface Water D 199:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 186:

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-D01N-SFW-031903 Surface Water D 204:

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-D01N-SFW-071503 Surface Water D 158:

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-D01N-SFW-092303 Surface Water D 169:

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-D01N-SFW-100102 Surface Water D 189:

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-D01N-SFW-031903 Surface Water D 213:

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-D01N-SFW-071603 Surface Water D 159:

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-D01N-SFW-092303 Surface Water D 168:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-D01N-SFW-093002 Surface Water D 184:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 185:

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-D01N-SFW-031903 Surface Water D 202:

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-D01N-SFW-071603 Surface Water D 160:

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-D01N-SFW-092303 Surface Water D 172:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-D01N-SFW-093002 Surface Water D 182:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 196:

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-D01N-SFW-032103 Surface Water D 193:

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-D01N-SFW-071503 Surface Water D 166:

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-D01N-SFW-092303 Surface Water D 166:

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-D01N-SFW-100402 Surface Water D 147:

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-D01N-SFW-012103 Surface Water D 162:

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-D01N-SFW-032103 Surface Water D 172:

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-D01N-SFW-040303 Surface Water D 143:

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-D01N-SFW-071503 Surface Water D 124:

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-D01N-SFW-092403 Surface Water D 131:

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-D01N-SFW-101903 Surface Water D 138:

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-D01N-SFW-011304 Surface Water D 141:

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-D01N-SFW-022404 Surface Water D 143:

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-D01N-SFW-041904 Surface Water D 101:

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-D01N-SFW-100402 Surface Water D 153:

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-D01N-SFW-032103 Surface Water D 174:

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-D01N-SFW-071503 Surface Water D 118:

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-D01N-SFW-092403 Surface Water D 132:

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-D01N-SFW-100402 Surface Water D 156:

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-D01N-SFW-032103 Surface Water D 155:

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-D01N-SFW-071503 Surface Water D 119:

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-D01N-SFW-092403 Surface Water D 132:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-D01N-SFW-092702 Surface Water D 243:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 233:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-D01N-SFW-032003 Surface Water D 249:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-D01N-SFW-071403 Surface Water D 208:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-D01N-SFW-092303 Surface Water D 205:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-D01N-SFW-092602 Surface Water D 238:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 232:

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-D01N-SFW-032003 Surface Water D 247:

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-D01N-SFW-071403 Surface Water D 209:

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-D01N-SFW-092103 Surface Water D 191:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-D01N-SFW-092602 Surface Water D 230:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 229:

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-D01N-SFW-032003 Surface Water D 255:

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-D01N-SFW-071403 Surface Water D 201:

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-D01N-SFW-092103 Surface Water D 203:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-D01N-SFW-093002 Surface Water D 191:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 187:

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-D01N-SFW-032103 Surface Water D 214:

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-D01N-SFW-071503 Surface Water D 170:

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-D01N-SFW-092303 Surface Water D 176:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-D01N-SFW-092702 Surface Water D 233:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 230:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-D01N-SFW-032303 Surface Water D 270:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-D01N-SFW-071503 Surface Water D 201:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-D01N-SFW-092303 Surface Water D 223:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D 8.8: 336: 6: 7.1: 212: 10.4: 9:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 10.1: 336: 2.9: 6.4: 203: 5.1: 9.9:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 9.3: 306: 1.3: 6.8: 169: 9.5: 9:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 9.1: 358: 21.8: 7.6: 364: 14.9: 20.4:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 9.2: 329: 17.9: 7: 363: 11.5: 13.7:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 9.4: 249: 18.4: 6.9: 371: 11.6: 17:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 9.6: 279: 22.4: 6.8: 327: 10.5: 16.6:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 9.5: 299: 15.7: 6.8: 374: 9.1: 19.9:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 9.7: 365: 15.2: 6.6: 381: 9.1: 21.3:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 8.6: 341: 14.4: 7.7: 354: 15.1: 21.6:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 9: 344: 18.9: 6.7: 357: 14.6: 22.7:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 214: 20.5: 6.7: 494: 14.7: 24.1:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 234: 21.4: 6.8: 487: 15.1: 26.5:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 264: 21.5: 6.4: 488: 14.6: 24.1:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 9.7: 328: 21.8: 7.5: 366: 11.9: 22.1:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 7.9: 235: 18.1: 6.2: 487: 14.4: 41.7:

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D <0.21: <0.005J 23.3:

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 0.47: <0.005J 65.1:

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D <0.23: <0.005J 26.1:

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 0.76: <0.005J 134:

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D <0.36: <0.005: 126:

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 0.65: <0.005: 133:

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 1.1: <0.005: 135:

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 0.73: <0.005: 143:

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 0.77: <0.005: 148:

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 0.76: <0.005: 132:

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 0.67: <0.005J 133:

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 0.8: <0.005J 171:

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 0.84: <0.005: 168:

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 0.8: <0.005: 169:

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 0.72: <0.005J 136:

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 0.8: <0.005J 168:



EXPOSURE_AREA_LOOKUP_DESCRIPTION SITE_ID SAMP_DATE SAMP_ID MEDIUM_TYPE_LOOKUP_DESCRIPTION SAMP_FRACTION DO mg/L Eh millivolts Flow cfs Fluoride mg/L Hardness mg/L Nitrite mg/L pH SU Specific Conductance uS/cm Sulfate mg/L Temperature Celsius Turbidity NTU

Reference Lower Cabresto Creek Riparian RRS-18 06-Oct-02 RRS-18-D01N-SFW-100602 Surface Water D 105

Reference Lower Cabresto Creek Riparian RRS-18 23-Mar-03 RRS-18-D01N-SFW-032303 Surface Water D 89

Reference Lower Cabresto Creek Riparian RRS-20 06-Oct-02 RRS-20-D01N-SFW-100602 Surface Water D 111

Reference Lower Cabresto Creek Riparian RRS-20 23-Mar-03 RRS-20-D01N-SFW-032303 Surface Water D 87.4

Reference Lower Cabresto Creek Riparian RRS-20 16-Jul-03 RRS-20-D01N-SFW-071603 Surface Water D 84.9

Reference Lower Cabresto Creek Riparian RRS-20 25-Sep-03 RRS-20-D01N-SFW-092503 Surface Water D 81.5

Reference Lower Cabresto Creek Riparian RRS-23 06-Oct-02 RRS-23-D01N-SFW-100602 Surface Water D 99.6

Reference Lower Cabresto Creek Riparian RRS-23 23-Mar-03 RRS-23-D01N-SFW-032303 Surface Water D 95.2

Reference Lower Cabresto Creek Riparian RRS-23 16-Jul-03 RRS-23-D01N-SFW-071603 Surface Water D 111

Reference Lower Cabresto Creek Riparian RRS-23 25-Sep-03 RRS-23-D01N-SFW-092503 Surface Water D 76.7

Reference Lower Cabresto Creek Riparian RRS-27 06-Oct-02 RRS-27-D01N-SFW-100602 Surface Water D 162

Reference Lower Cabresto Creek Riparian RRS-27 23-Mar-03 RRS-27-D01N-SFW-032303 Surface Water D 102

Reference Lower Cabresto Creek Riparian RRS-27 16-Jul-03 RRS-27-D01N-SFW-071603 Surface Water D 112

Reference Lower Cabresto Creek Riparian RRS-27 25-Sep-03 RRS-27-D01N-SFW-092503 Surface Water D 84.4

Reference Red River Above Mine Site RR-1 04-Oct-02 RR-1-D01N-SFW-100402 Surface Water D 112

Reference Red River Above Mine Site RR-1 21-Mar-03 RR-1-D01N-SFW-032103 Surface Water D 111

Reference Red River Above Mine Site RR-1 16-Jul-03 RR-1-D01N-SFW-071603 Surface Water D 91.1

Reference Red River Above Mine Site RR-1 25-Sep-03 RR-1-D01N-SFW-092503 Surface Water D 104

Reference Red River Above Mine Site RR-3 03-Oct-02 RR-3-D01N-SFW-100302 Surface Water D 119

Reference Red River Above Mine Site RR-3 21-Mar-03 RR-3-D01N-SFW-032103 Surface Water D 123

Reference Red River Above Mine Site RR-3 16-Jul-03 RR-3-D01N-SFW-071603 Surface Water D 109

Reference Red River Above Mine Site RR-3 25-Sep-03 RR-3-D01N-SFW-092503 Surface Water D 120

Reference Red River Above Mine Site RR-4 04-Oct-02 RR-4-D01N-SFW-100402 Surface Water D 131

Reference Red River Above Mine Site RR-4 21-Mar-03 RR-4-D01N-SFW-032103 Surface Water D 147

Reference Red River Above Mine Site RR-4 16-Jul-03 RR-4-D01N-SFW-071603 Surface Water D 110

Reference Red River Above Mine Site RR-4 25-Sep-03 RR-4-D01N-SFW-092503 Surface Water D 114

Reference Red River Above Mine Site RR-5 03-Oct-02 RR-5-D01N-SFW-100302 Surface Water D 138

Reference Red River Above Mine Site RR-5 21-Mar-03 RR-5-D01N-SFW-032103 Surface Water D 136

Reference Red River Above Mine Site RR-5 16-Jul-03 RR-5-D01N-SFW-071603 Surface Water D 116

Reference Red River Above Mine Site RR-5 24-Sep-03 RR-5-D01N-SFW-092403 Surface Water D 114

Reference Red River Above Mine Site RR-6 04-Oct-02 RR-6-D01N-SFW-100402 Surface Water D 149

Reference Red River Above Mine Site RR-6 21-Mar-03 RR-6-D01N-SFW-032103 Surface Water D 173

Reference Red River Above Mine Site RR-6 16-Jul-03 RR-6-D01N-SFW-071603 Surface Water D 127

Reference Red River Above Mine Site RR-6 24-Sep-03 RR-6-D01N-SFW-092403 Surface Water D 134

Reference Red River Above Mine Site RR-6A 04-Oct-02 RR-6A-D01N-SFW-100402 Surface Water D 146

Reference Red River Above Mine Site RR-6A 21-Mar-03 RR-6A-D01N-SFW-032103 Surface Water D 161

Reference Red River Above Mine Site RR-6A 15-Jul-03 RR-6A-D01N-SFW-071503 Surface Water D 117

Reference Red River Above Mine Site RR-6A 24-Sep-03 RR-6A-D01N-SFW-092403 Surface Water D 124

Reference Red River Above Mine Site RR-6V 16-Jul-03 RR-6V-D01N-SFW-071603 Surface Water D 116

Reference Red River Above Mine Site RR-6V 24-Sep-03 RR-6V-D01N-SFW-092403 Surface Water D 113

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-D01N-SFW-100702 Surface Water D 115

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D 115

Reference Red River Above Mine Site Zwergle 23-Mar-03 ZWERGEL-D01N-SFW-032303 Surface Water D 119

Reference Red River Above Mine Site Zwergle 16-Jul-03 ZWERGEL-D01N-SFW-071603 Surface Water D 85.9

Reference Red River Above Mine Site Zwergle 25-Sep-03 ZWERGEL-D01N-SFW-092503 Surface Water D 106

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-D01N-SFW-100702 Surface Water D 95

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 96.1

Reference Upper Cabresto Creek Riparian RRS-12 23-Mar-03 RRS-12-D01N-SFW-032303 Surface Water D 91.4

Reference Upper Cabresto Creek Riparian RRS-12 16-Jul-03 RRS-12-D01N-SFW-071603 Surface Water D 90.6

Reference Upper Cabresto Creek Riparian RRS-12 25-Sep-03 RRS-12-D01N-SFW-092503 Surface Water D 90.4

Reference Upper Cabresto Creek Riparian RRS-13 06-Oct-02 RRS-13-D01N-SFW-100602 Surface Water D 74.9

Reference Upper Cabresto Creek Riparian RRS-13 23-Mar-03 RRS-13-D01N-SFW-032303 Surface Water D 75.7

Reference Upper Cabresto Creek Riparian RRS-13 16-Jul-03 RRS-13-D01N-SFW-071603 Surface Water D 56.5

Reference Upper Cabresto Creek Riparian RRS-15 06-Oct-02 RRS-15-D01N-SFW-100602 Surface Water D 77.2

Reference Upper Cabresto Creek Riparian RRS-15 23-Mar-03 RRS-15-D01N-SFW-032303 Surface Water D 80

Reference Upper Cabresto Creek Riparian RRS-15 16-Jul-03 RRS-15-D01N-SFW-071603 Surface Water D 61.6

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-D01N-SFW-100702 Surface Water D 79.1

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 81.4

Reference Upper Cabresto Creek Riparian RRS-9 23-Mar-03 RRS-9-D01N-SFW-032303 Surface Water D 77.7

Reference Upper Cabresto Creek Riparian RRS-9 16-Jul-03 RRS-9-D01N-SFW-071603 Surface Water D 69

Reference Upper Cabresto Creek Riparian RRS-9 25-Sep-03 RRS-9-D01N-SFW-092503 Surface Water D 78.6

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 23-Mar-03 UCC-D01N-SFW-032303 Surface Water D 90.2

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 16-Jul-03 UPPERCABRESTO-D01N-SFW-071603 Surface Water D 61.5

Reference Upper Cabresto Creek Riparian UPPER CABRESTO CREEK 25-Sep-03 UPPERCABRESTO-D01N-SFW-092503 Surface Water D 69.1

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-D01N-SFW-093002 Surface Water D 189

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 194

Surface Water Area 1-Red River Along Mine LR-1 20-Mar-03 LR-1-D01N-SFW-032003 Surface Water D 222

Surface Water Area 1-Red River Along Mine LR-1 15-Jul-03 LR-1-D01N-SFW-071503 Surface Water D 168

Surface Water Area 1-Red River Along Mine LR-1 24-Sep-03 LR-1-D01N-SFW-092403 Surface Water D 170

Surface Water Area 1-Red River Along Mine RR-10 03-Oct-02 RR-10-D01N-SFW-100302 Surface Water D 151

Surface Water Area 1-Red River Along Mine RR-10 21-Jan-03 RR-10-D01N-SFW-012103 Surface Water D 152

Surface Water Area 1-Red River Along Mine RR-10 20-Mar-03 RR-10-D01N-SFW-032003 Surface Water D 162

Surface Water Area 1-Red River Along Mine RR-10 03-Apr-03 RR-10-D01N-SFW-040303 Surface Water D 142

Surface Water Area 1-Red River Along Mine RR-10 15-Jul-03 RR-10-D01N-SFW-071503 Surface Water D 122

Surface Water Area 1-Red River Along Mine RR-10 24-Sep-03 RR-10-D01N-SFW-092403 Surface Water D 133

Surface Water Area 1-Red River Along Mine RR-10 19-Oct-03 RR-10-D01N-SFW-101903 Surface Water D 146

Surface Water Area 1-Red River Along Mine RR-10 13-Jan-04 RR-10-D01N-SFW-011304 Surface Water D 146

Surface Water Area 1-Red River Along Mine RR-10 24-Feb-04 RR-10-D01N-SFW-022404 Surface Water D 143

Surface Water Area 1-Red River Along Mine RR-10 19-Apr-04 RR-10-D01N-SFW-041904 Surface Water D 101

Surface Water Area 1-Red River Along Mine RR-10A1 03-Oct-02 RR-10A1-D01N-SFW-100302 Surface Water D 139

Surface Water Area 1-Red River Along Mine RR-10A1 20-Jan-03 RR-10A1-D01N-SFW-012003 Surface Water D 160

Surface Water Area 1-Red River Along Mine RR-10A1 20-Mar-03 RR-10A1-D01N-SFW-032003 Surface Water D 145

Surface Water Area 1-Red River Along Mine RR-10A1 03-Apr-03 RR-10A1-D01N-SFW-040303 Surface Water D 130

Surface Water Area 1-Red River Along Mine RR-10A1 15-Jul-03 RR-10A1-D01N-SFW-071503 Surface Water D 112

Surface Water Area 1-Red River Along Mine RR-10A1 24-Sep-03 RR-10A1-D01N-SFW-092403 Surface Water D 127

Surface Water Area 1-Red River Along Mine RR-10A1 19-Oct-03 RR-10A1-D01N-SFW-101903 Surface Water D 130

Surface Water Area 1-Red River Along Mine RR-10A1 13-Jan-04 RR-10A1-D01N-SFW-011304 Surface Water D 135

Surface Water Area 1-Red River Along Mine RR-10A1 19-Apr-04 RR-10A1-D01N-SFW-041904 Surface Water D 109

Surface Water Area 1-Red River Along Mine RR-11A1 03-Oct-02 RR-11A1-D01N-SFW-100302 Surface Water D 135

Surface Water Area 1-Red River Along Mine RR-11A1 20-Jan-03 RR-11A1-D01N-SFW-012003 Surface Water D 140

Surface Water Area 1-Red River Along Mine RR-11A1 21-Mar-03 RR-11A1-D01N-SFW-032103 Surface Water D 134

Surface Water Area 1-Red River Along Mine RR-11A1 03-Apr-03 RR-11A1-D01N-SFW-040303 Surface Water D 141

Surface Water Area 1-Red River Along Mine RR-11A1 15-Jul-03 RR-11A1-D01N-SFW-071503 Surface Water D 112

Surface Water Area 1-Red River Along Mine RR-11A1 24-Sep-03 RR-11A1-D01N-SFW-092403 Surface Water D 132

Surface Water Area 1-Red River Along Mine RR-11A1 19-Oct-03 RR-11A1-D01N-SFW-101903 Surface Water D 133

Surface Water Area 1-Red River Along Mine RR-11A1 13-Jan-04 RR-11A1-D01N-SFW-011304 Surface Water D 133

Surface Water Area 1-Red River Along Mine RR-11A1 19-Apr-04 RR-11A1-D01N-SFW-041904 Surface Water D 95.2

Surface Water Area 1-Red River Along Mine RR-11B 03-Oct-02 RR-11B-D01N-SFW-100302 Surface Water D 144

Surface Water Area 1-Red River Along Mine RR-11B 20-Mar-03 RR-11B-D01N-SFW-032003 Surface Water D 206

Surface Water Area 1-Red River Along Mine RR-11B 15-Jul-03 RR-11B-D01N-SFW-071503 Surface Water D 127

Surface Water Area 1-Red River Along Mine RR-11B 24-Sep-03 RR-11B-D01N-SFW-092403 Surface Water D 136

Surface Water Area 1-Red River Along Mine RR-11C 01-Oct-02 RR-11C-D01N-SFW-100102 Surface Water D 175

Surface Water Area 1-Red River Along Mine RR-11C 20-Jan-03 RR-11C-D01N-SFW-012003 Surface Water D 241

Surface Water Area 1-Red River Along Mine RR-11C 20-Mar-03 RR-11C-D01N-SFW-032003 Surface Water D 228

Surface Water Area 1-Red River Along Mine RR-11C 03-Apr-03 RR-11C-D01N-SFW-040303 Surface Water D 170

Surface Water Area 1-Red River Along Mine RR-11C 15-Jul-03 RR-11C-D01N-SFW-071503 Surface Water D 147

Surface Water Area 1-Red River Along Mine RR-11C 25-Sep-03 RR-11C-D01N-SFW-092503 Surface Water D 155

Surface Water Area 1-Red River Along Mine RR-11C 19-Oct-03 RR-11C-D01N-SFW-101903 Surface Water D 177

Surface Water Area 1-Red River Along Mine RR-11C 13-Jan-04 RR-11C-D01N-SFW-011304 Surface Water D 183

Surface Water Area 1-Red River Along Mine RR-11C 19-Apr-04 RR-11C-D01N-SFW-041904 Surface Water D 105

Surface Water Area 1-Red River Along Mine RR-12 03-Oct-02 RR-12-D01N-SFW-100302 Surface Water D 172

Surface Water Area 1-Red River Along Mine RR-12 20-Jan-03 RR-12-D01N-SFW-012003 Surface Water D 230

Surface Water Area 1-Red River Along Mine RR-12 20-Mar-03 RR-12-D01N-SFW-032003 Surface Water D 203

Surface Water Area 1-Red River Along Mine RR-12 03-Apr-03 RR-12-D01N-SFW-040303 Surface Water D 169

Surface Water Area 1-Red River Along Mine RR-12 15-Jul-03 RR-12-D01N-SFW-071503 Surface Water D 146

Surface Water Area 1-Red River Along Mine RR-12 24-Sep-03 RR-12-D01N-SFW-092403 Surface Water D 159

Surface Water Area 1-Red River Along Mine RR-12 19-Oct-03 RR-12-D01N-SFW-101903 Surface Water D 173

Surface Water Area 1-Red River Along Mine RR-12 13-Jan-04 RR-12-D01N-SFW-011304 Surface Water D 182

Surface Water Area 1-Red River Along Mine RR-12 19-Apr-04 RR-12-D01N-SFW-041904 Surface Water D 105

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-D01N-SFW-100102 Surface Water D 177

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 176

Surface Water Area 1-Red River Along Mine RR-13 20-Jan-03 RR-13-D01N-SFW-012003 Surface Water D 218

Surface Water Area 1-Red River Along Mine RR-13 20-Mar-03 RR-13-D01N-SFW-032003 Surface Water D 177

Surface Water Area 1-Red River Along Mine RR-13 03-Apr-03 RR-13-D01N-SFW-040303 Surface Water D 178

Surface Water Area 1-Red River Along Mine RR-13 15-Jul-03 RR-13-D01N-SFW-071503 Surface Water D 146

Surface Water Area 1-Red River Along Mine RR-13 24-Sep-03 RR-13-D01N-SFW-092403 Surface Water D 158

Surface Water Area 1-Red River Along Mine RR-13 25-Sep-03 RR-13-D01N-SFW-092503 Surface Water D 66

Surface Water Area 1-Red River Along Mine RR-13 19-Oct-03 RR-13-D01N-SFW-101903 Surface Water D 175

Surface Water Area 1-Red River Along Mine RR-13 13-Jan-04 RR-13-D01N-SFW-011304 Surface Water D 167

Surface Water Area 1-Red River Along Mine RR-13 19-Apr-04 RR-13-D01N-SFW-041904 Surface Water D 106

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-D01N-SFW-100102 Surface Water D 191



Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 180

Surface Water Area 1-Red River Along Mine RR-14 19-Jan-03 RR-14-D01N-SFW-011903 Surface Water D 234

Surface Water Area 1-Red River Along Mine RR-14 20-Mar-03 RR-14-D01N-SFW-032003 Surface Water D 214

Surface Water Area 1-Red River Along Mine RR-14 03-Apr-03 RR-14-D01N-SFW-040303 Surface Water D 182

Surface Water Area 1-Red River Along Mine RR-14 15-Jul-03 RR-14-D01N-SFW-071503 Surface Water D 152

Surface Water Area 1-Red River Along Mine RR-14 24-Sep-03 RR-14-D01N-SFW-092403 Surface Water D 158

Surface Water Area 1-Red River Along Mine RR-14 19-Oct-03 RR-14-D01N-SFW-101903 Surface Water D 173

Surface Water Area 1-Red River Along Mine RR-14 13-Jan-04 RR-14-D01N-SFW-011304 Surface Water D 176

Surface Water Area 1-Red River Along Mine RR-14 24-Feb-04 RR-14-D01N-SFW-022404 Surface Water D 172

Surface Water Area 1-Red River Along Mine RR-14 19-Apr-04 RR-14-D01N-SFW-041904 Surface Water D 109

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-D01N-SFW-100102 Surface Water D 184

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 189

Surface Water Area 1-Red River Along Mine RR-15 21-Mar-03 RR-15-D01N-SFW-032103 Surface Water D 189

Surface Water Area 1-Red River Along Mine RR-15 15-Jul-03 RR-15-D01N-SFW-071503 Surface Water D 154

Surface Water Area 1-Red River Along Mine RR-15 24-Sep-03 RR-15-D01N-SFW-092403 Surface Water D 162

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-D01N-SFW-100102 Surface Water D 189

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 188

Surface Water Area 1-Red River Along Mine RR-16 19-Jan-03 RR-16-D01N-SFW-011903 Surface Water D 222

Surface Water Area 1-Red River Along Mine RR-16 19-Mar-03 RR-16-D01N-SFW-031903 Surface Water D 208

Surface Water Area 1-Red River Along Mine RR-16 03-Apr-03 RR-16-D01N-SFW-040303 Surface Water D 183

Surface Water Area 1-Red River Along Mine RR-16 15-Jul-03 RR-16-D01N-SFW-071503 Surface Water D 156

Surface Water Area 1-Red River Along Mine RR-16 23-Sep-03 RR-16-D01N-SFW-092303 Surface Water D 168

Surface Water Area 1-Red River Along Mine RR-16 19-Oct-03 RR-16-D01N-SFW-101903 Surface Water D 177

Surface Water Area 1-Red River Along Mine RR-16 13-Jan-04 RR-16-D01N-SFW-011304 Surface Water D 176

Surface Water Area 1-Red River Along Mine RR-16 19-Apr-04 RR-16-D01N-SFW-041904 Surface Water D 98

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-D01N-SFW-100102 Surface Water D 199

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 186

Surface Water Area 1-Red River Along Mine RR-17 19-Mar-03 RR-17-D01N-SFW-031903 Surface Water D 204

Surface Water Area 1-Red River Along Mine RR-17 15-Jul-03 RR-17-D01N-SFW-071503 Surface Water D 158

Surface Water Area 1-Red River Along Mine RR-17 23-Sep-03 RR-17-D01N-SFW-092303 Surface Water D 169

Surface Water Area 1-Red River Along Mine RR-18A 01-Oct-02 RR-18A-D01N-SFW-100102 Surface Water D 189

Surface Water Area 1-Red River Along Mine RR-18A 19-Mar-03 RR-18A-D01N-SFW-031903 Surface Water D 213

Surface Water Area 1-Red River Along Mine RR-18A 16-Jul-03 RR-18A-D01N-SFW-071603 Surface Water D 159

Surface Water Area 1-Red River Along Mine RR-18A 23-Sep-03 RR-18A-D01N-SFW-092303 Surface Water D 168

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-D01N-SFW-093002 Surface Water D 184

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 185

Surface Water Area 1-Red River Along Mine RR-18B 19-Mar-03 RR-18B-D01N-SFW-031903 Surface Water D 202

Surface Water Area 1-Red River Along Mine RR-18B 16-Jul-03 RR-18B-D01N-SFW-071603 Surface Water D 160

Surface Water Area 1-Red River Along Mine RR-18B 23-Sep-03 RR-18B-D01N-SFW-092303 Surface Water D 172

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-D01N-SFW-093002 Surface Water D 182

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 196

Surface Water Area 1-Red River Along Mine RR-20 21-Mar-03 RR-20-D01N-SFW-032103 Surface Water D 193

Surface Water Area 1-Red River Along Mine RR-20 15-Jul-03 RR-20-D01N-SFW-071503 Surface Water D 166

Surface Water Area 1-Red River Along Mine RR-20 23-Sep-03 RR-20-D01N-SFW-092303 Surface Water D 166

Surface Water Area 1-Red River Along Mine RR-7 04-Oct-02 RR-7-D01N-SFW-100402 Surface Water D 147

Surface Water Area 1-Red River Along Mine RR-7 21-Jan-03 RR-7-D01N-SFW-012103 Surface Water D 162

Surface Water Area 1-Red River Along Mine RR-7 21-Mar-03 RR-7-D01N-SFW-032103 Surface Water D 172

Surface Water Area 1-Red River Along Mine RR-7 03-Apr-03 RR-7-D01N-SFW-040303 Surface Water D 143

Surface Water Area 1-Red River Along Mine RR-7 15-Jul-03 RR-7-D01N-SFW-071503 Surface Water D 124

Surface Water Area 1-Red River Along Mine RR-7 24-Sep-03 RR-7-D01N-SFW-092403 Surface Water D 131

Surface Water Area 1-Red River Along Mine RR-7 19-Oct-03 RR-7-D01N-SFW-101903 Surface Water D 138

Surface Water Area 1-Red River Along Mine RR-7 13-Jan-04 RR-7-D01N-SFW-011304 Surface Water D 141

Surface Water Area 1-Red River Along Mine RR-7 24-Feb-04 RR-7-D01N-SFW-022404 Surface Water D 143

Surface Water Area 1-Red River Along Mine RR-7 19-Apr-04 RR-7-D01N-SFW-041904 Surface Water D 101

Surface Water Area 1-Red River Along Mine RR-8 04-Oct-02 RR-8-D01N-SFW-100402 Surface Water D 153

Surface Water Area 1-Red River Along Mine RR-8 21-Mar-03 RR-8-D01N-SFW-032103 Surface Water D 174

Surface Water Area 1-Red River Along Mine RR-8 15-Jul-03 RR-8-D01N-SFW-071503 Surface Water D 118

Surface Water Area 1-Red River Along Mine RR-8 24-Sep-03 RR-8-D01N-SFW-092403 Surface Water D 132

Surface Water Area 1-Red River Along Mine RR-8A 04-Oct-02 RR-8A-D01N-SFW-100402 Surface Water D 156

Surface Water Area 1-Red River Along Mine RR-8A 21-Mar-03 RR-8A-D01N-SFW-032103 Surface Water D 155

Surface Water Area 1-Red River Along Mine RR-8A 15-Jul-03 RR-8A-D01N-SFW-071503 Surface Water D 119

Surface Water Area 1-Red River Along Mine RR-8A 24-Sep-03 RR-8A-D01N-SFW-092403 Surface Water D 132

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-D01N-SFW-092702 Surface Water D 243

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 233

Surface Water Area 11-Red River Along Tailings Facility LR-11A 20-Mar-03 LR-11A-D01N-SFW-032003 Surface Water D 249

Surface Water Area 11-Red River Along Tailings Facility LR-11A 14-Jul-03 LR-11A-D01N-SFW-071403 Surface Water D 208

Surface Water Area 11-Red River Along Tailings Facility LR-11A 23-Sep-03 LR-11A-D01N-SFW-092303 Surface Water D 205

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-D01N-SFW-092602 Surface Water D 238

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 232

Surface Water Area 11-Red River Along Tailings Facility LR-13 20-Mar-03 LR-13-D01N-SFW-032003 Surface Water D 247

Surface Water Area 11-Red River Along Tailings Facility LR-13 14-Jul-03 LR-13-D01N-SFW-071403 Surface Water D 209

Surface Water Area 11-Red River Along Tailings Facility LR-13 21-Sep-03 LR-13-D01N-SFW-092103 Surface Water D 191

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-D01N-SFW-092602 Surface Water D 230

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 229

Surface Water Area 11-Red River Along Tailings Facility LR-16 20-Mar-03 LR-16-D01N-SFW-032003 Surface Water D 255

Surface Water Area 11-Red River Along Tailings Facility LR-16 14-Jul-03 LR-16-D01N-SFW-071403 Surface Water D 201

Surface Water Area 11-Red River Along Tailings Facility LR-16 21-Sep-03 LR-16-D01N-SFW-092103 Surface Water D 203

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-D01N-SFW-093002 Surface Water D 191

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 187

Surface Water Area 11-Red River Along Tailings Facility LR-5 21-Mar-03 LR-5-D01N-SFW-032103 Surface Water D 214

Surface Water Area 11-Red River Along Tailings Facility LR-5 15-Jul-03 LR-5-D01N-SFW-071503 Surface Water D 170

Surface Water Area 11-Red River Along Tailings Facility LR-5 23-Sep-03 LR-5-D01N-SFW-092303 Surface Water D 176

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-D01N-SFW-092702 Surface Water D 233

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 230

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Mar-03 LR-8A-D01N-SFW-032303 Surface Water D 270

Surface Water Area 11-Red River Along Tailings Facility LR-8A 15-Jul-03 LR-8A-D01N-SFW-071503 Surface Water D 201

Surface Water Area 11-Red River Along Tailings Facility LR-8A 23-Sep-03 LR-8A-D01N-SFW-092303 Surface Water D 223

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D 8.8 336 6 7.1 212 10.4 9

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 10.1 336 2.9 6.4 203 5.1 9.9

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 9.3 306 1.3 6.8 169 9.5 9

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 9.1 358 21.8 7.6 364 14.9 20.4

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 9.2 329 17.9 7 363 11.5 13.7

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 9.4 249 18.4 6.9 371 11.6 17

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 9.6 279 22.4 6.8 327 10.5 16.6

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 9.5 299 15.7 6.8 374 9.1 19.9

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 9.7 365 15.2 6.6 381 9.1 21.3

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 8.6 341 14.4 7.7 354 15.1 21.6

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 9 344 18.9 6.7 357 14.6 22.7

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 214 20.5 6.7 494 14.7 24.1

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 234 21.4 6.8 487 15.1 26.5

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 264 21.5 6.4 488 14.6 24.1

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 9.7 328 21.8 7.5 366 11.9 22.1

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 7.9 235 18.1 6.2 487 14.4 41.7

Reference Red River Above Mine Site Zwergle 07-Oct-02 ZWERGEL-T01N-SFW-100702 Surface Water D 0.21 0.005 23.3

Reference Upper Cabresto Creek Riparian RRS-12 07-Oct-02 RRS-12-T01N-SFW-100702 Surface Water D 0.47 0.005 65.1

Reference Upper Cabresto Creek Riparian RRS-9 07-Oct-02 RRS-9-T01N-SFW-100702 Surface Water D 0.23 0.005 26.1

Surface Water Area 1-Red River Along Mine LR-1 30-Sep-02 LR-1-T01N-SFW-093002 Surface Water D 0.76 0.005 134

Surface Water Area 1-Red River Along Mine RR-13 01-Oct-02 RR-13-T01N-SFW-100102 Surface Water D 0.36 0.005 126

Surface Water Area 1-Red River Along Mine RR-14 01-Oct-02 RR-14-T01N-SFW-100102 Surface Water D 0.65 0.005 133

Surface Water Area 1-Red River Along Mine RR-15 01-Oct-02 RR-15-T01N-SFW-100102 Surface Water D 1.1 0.005 135

Surface Water Area 1-Red River Along Mine RR-16 01-Oct-02 RR-16-T01N-SFW-100102 Surface Water D 0.73 0.005 143

Surface Water Area 1-Red River Along Mine RR-17 01-Oct-02 RR-17-T01N-SFW-100102 Surface Water D 0.77 0.005 148

Surface Water Area 1-Red River Along Mine RR-18B 30-Sep-02 RR-18B-T01N-SFW-093002 Surface Water D 0.76 0.005 132

Surface Water Area 1-Red River Along Mine RR-20 30-Sep-02 RR-20-T01N-SFW-093002 Surface Water D 0.67 0.005 133

Surface Water Area 11-Red River Along Tailings Facility LR-11A 27-Sep-02 LR-11A-T01N-SFW-092702 Surface Water D 0.8 0.005 171

Surface Water Area 11-Red River Along Tailings Facility LR-13 26-Sep-02 LR-13-T01N-SFW-092602 Surface Water D 0.84 0.005 168

Surface Water Area 11-Red River Along Tailings Facility LR-16 26-Sep-02 LR-16-T01N-SFW-092602 Surface Water D 0.8 0.005 169

Surface Water Area 11-Red River Along Tailings Facility LR-5 30-Sep-02 LR-5-T01N-SFW-093002 Surface Water D 0.72 0.005 136

Surface Water Area 11-Red River Along Tailings Facility LR-8A 27-Sep-02 LR-8A-T01N-SFW-092702 Surface Water D 0.8 0.005 168
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